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PART  I. 


OFFICERS  OF  THE  CORPS  OF  ENGINEERS. 

Status,  changes,  and  distribution  of  officers  of  corps,  3. 

THE  BOARD  OF  ENGINEERS 5 

POST  OF  WILLETS  POINT,  NEW  YORK.— U.  S.  ENGINEER  SCHOOL— BAT- 
TALION OF  ENGINEERS.— ENGINEER  DEPOT. 

Officer  in  command,  Maj.  John  G.  D.  Knight,  Corps  of  Engineers — 

Post  of  Willets  Point,  U.  S.  Engineer  School,  5;  Battalion  of  Engineers,  Engineer 
Depot,  6;  statement  of  funds,  new  appropriations,  7;  estimates,  7,  32. 

FORTIFICATIONS. 

Projects,  temporary  defenses,  gun  and  mortar  batteries,  8 ; appropriations,  guns 
and  carriages  provided,  9;  fortress  commander,  dynamite  batteries,  enlistment  of 
electricians,  11;  submarine  mines,  12;  preservation  and  repair  of  fortifications,  sea 
walls  and  embankments,  sites,  13;  temporary  occupation  of  land,  national  defense 
(allotments),  defenses  of  coasts  of  Maine  and  New  Hampshire,  14;  Boston,  Mass., 
southeast  coast  of  Massachusetts  and  Rhode  Island,  at  New  Bedford,  Mass.,  and 
Newport,  R.  I.,  16;  eastern  entrance  to  Long  Island  Sound  and  coast  of  Connecti- 
cut, entrances  to  New  York  Harbor,  18;  eastern  entrance  to  harbor,  southern 
entrance  to  harbor,  on  Long  Island  and  Sandy  Hook,  19 ; Delaware  River,  20 ; Balti- 
more, Md.,  21 ; Washington,  D.  C.,  22 ; Hampton  Roads,  Va.,  23 ; coast  of  North  Caro- 
i lina,  coast  of  South  Carolina,  24;  coast  of  Georgia  and  Cumberland  Sound,  Ga.  and 
3 Fla.,  25;  east  and  west  coasts  of  Florida,  Key  West,  Fla.,  26;  Pensacola,  Fla.,  27; 
Mobile  and  Mississippi  Sound,  New  Orleans,  La.,  and  Sabine  Pass,  Tex.,  28;  Gal- 
veston, Tex.,  lake  ports  in  New  York,  29;  San  Diego,  Cal.,  San  Francisco',  Cal.,  30; 
mouth  of  Columbia  River,  31 ; Puget  Sound,  estimates  for  1899-1900,  32. 

r->  RIVER  AND  HARBOR  IMPROVEMENTS. 

Genekal  statement,  32. 


ATLANTIC  COAST  AND  GULF  OF  MEXICO. 

In  the  charge  of  Maj.  R.  L.  Hoxie,  Corps  of  Engineers — 

^v-_Lubec  Channel,  Me.,  36;  Moosabec  Bar,  Me.,  37;  Narraguagus  River,  Me.,  break- 
water  from  Mount  Desert  to  Porcupine  Island,  Me.,  38;  harbor  at  Sullivan  Falls, 
Me.,  39;  Union  River,  Me.,  Bagaduce  River,  Me.,  40;  Penobscot  River,  Me.,  41; 
Rockland  Harbor,  Me.,  42;  Carvers  Harbor,  Vinalhaven,  Me.,  44;  Georges  River, 
Me.,  Kennebec  River,  Me.,  45;  Sasanoa  River,  Me.,  46;  Portland  Harbor,  Me.,  47; 
Saco  River,  Me.,  49;  Cocheco  River,  N.  H.,  50;  harbor  of  refuge  at  Little  Harbor, 
N.  H.,  51;  removing  sunken  vessels  or  craft  obstructing  or  endangering  naviga- 
tion, surveys,  52. 

In  the  charge  of  Col.  S.  M.  Mansfield,  Corps  of  Engineers — 

Newburyport  Harbor,  Mass.,  53;  Merrimac  River,  Mass.,  54;  Powow  River,  Mass., 
55;  Essex  River,  Mass.,  harbor  of  refuge,  Sandy  Bay,  Cape  Ann,  Mass.,  56;  har- 
bor at  Gloucester,  Mass.,  57;  harbor  at  Manchester,  Mass.,  58;  harbor  at  Lynn, 
Mass.,  59;  Mystic  and  Malden  rivers,  Mass.,  60;  harbor  at  Boston,  Mass.,'  61; 
Town  River,  Mass.,  Weymouth  River,  Mass.,  64;  harbor  at  Scituate,  Mass.,  65; 
Plymouth  Harbor,  Mass.,  67;  harbor  at  Provincetown,  Mass.,  68;  harbor  at 
Chatham,  Mass.,  removing  sunken  vessels  or  craft  obstructing  or  endangering 
navigation,  surveys,  69. 
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In  the  charge  of  Maj.  D.  W.  Lockwood,  Corps  of  Enginbers- 
Harbor  of  refuge  at  Hyannis,  Maes.,  70;  harbor  of  refuge  at  Nantucket,  Mass.,  71; 
harbor  at  Vineyard  Haven,  MasB.,  72;  Woods  Hole  Channel,  Mass.,  73.,  New  Bed- 
ford Harbor  MaBS.,  Canapitsit  Channel,  Mass.,  74;  Taunton  River,  Mass.,  75, 
Sakonntt  River,  R.  I„  Pawtucket  River,  R.  L,  76;  Providence  River  and  Narra- 
gansett  Bay  R.  I.,  77;  Green  Jacket  Shoal,  Providence  River,  R.  I.,  78 , harbor  at 
Wicltford,  R.  I.,  Newport  Harbor,  R.  I.,  79;  harbor  of  refuge  at  Point , Judii th,  B I 
80-entrance  to  Point  Judith  Pond,  R.  I.,  81 ; harbor  of  refuge  at  Block  Island, 

E ’l  ffiTareat  Salt  Pond,  Block  Island,  R.  I.,  removing  sunken  vessels  or  craft 
obstructing  or  endangering  navigation,  83;  examinations  and  survey,  84. 

In  the  charge  of  Maj.  Smith  S.  Leach,  Corps  of  Engineers- 

„ + v Piwnr  t?  T and  Conn  85:  harbor  of  refuge  at  Stonington,  Conn.,  86; 

Pawcatuck  River  R.  * Connecticut  River  below  Hart- 

£f Conn 91  ZvZ’ol ^Xige  atVD4  Isi’and’  Harbor,  Conn  94;  New  Haven 
Harbor  Conn  95 breakwaters  at  New  Haven,  Conn.,  96;  Housatonic  River, 
Com  97  Bridgeport  Harbor,  Conn.,  99;  Saugatuek  River  and  W estport  Harbor 
Lionn.,  jt, ,Diiuk , l „ , ’ Conn..  104;  Five-mile  River  Harbor,  Conn.,  105; 

Stamford  "Harbor,  Conn.,  107;  harbor  at  Coscob  and  Mianus  River,  Conn.,  108; 
Greenwich  Harbor,  Conn.,  110;  surveys,  111. 

In  the  charge  of,  Maj.  H.  M.  Adams,  Corps  of  Engineers- 
Port  Chester  Harbor,  N.  Y.,  112;  Mamaroneek  Harbor,  N.  Y.,  East  Chester  Creek, 
POtJV  11V  iItom  River,  N.Y..  U4;  Mattitnok  Harbor,  N.  Y„  Port  Jefferson  Har- 
bor NY  ’ 115 ; Huntington  Harbor,  N.  Y„  116 ; Gleneove  Harbor,  N.  Y„  117 ; Flush- 
• Uoxr  ’V  y 118*  Patchoo-ue  River,  N.  Y.,  Browns  Creek,  Sayville,  N.  Y.,  119, 
mg  Bay,  N.  , & Rida:e  Channel,  the  triangular  area  between  Bay 

town  Creek,  N.  Y.,  123;  removing  sunken  vessels  or  craft  obstructing  or  endanger- 
ing navigation,  survey,  124. 

Corps  of  Engineers—  . TT  i 

tion,  128. 

In  the  charge  of  Lieut.  Col.  A.  M.  Miller,  Corps  of  Engineers- 

Channel  between  North  and  ^ou^Her^isiauds,  Lake  Chan^piaiu^Yt^,_^28;^  y^and 


River,  N.  J.,  142; 


T.  J.,  Shoal  liar d or  anu  tiimpmu  a,.  ~ . z. 

ni.ev,  a,.  Manasquan  River,  N.  J.,  143;  removing  sunken  vessels  or  cratt 

obstructing  or  endangering  navigation,  144. 

IN  THE  CHARGE  OF  LIEUT.  COL.  C.  W.  RAYMOND,  CORPS  OF  ENGINEERS- 

N°^I°f Coolier  Creek, T 1^54 ; Voshmi  Creek,  N.  .).,  155;  removing  sunken  ves- 
sels  or  craft  obstructing  or  endangering  navigation,  surveys,  156. 

IN  THE  CHARGE  OF  WM.  F.  SMITH,  UNITED  STATES  AGENT,  MAJOR  OF  ENGINEERS, 
U.  S.  Army,  retired — .... 

Wilmington  Harbor  Del.,  159;  loe ka,rb°* ,at 

JB^^hSET&W.’  Nanticoke  River,  Del.  and  Md, _171;  Wicomico 


River,  Md., 
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In  the  charge  of  Brig.  Gen.  Peter  C.  Hains,  U.  S.  Volunteers,  Colonel, 
Corps  of  Engineers,  and  of  Lieut.  Charles  W.  Kutz,  Corps  of  Engineers— 

Patapsco  River  and  channel  to  Baltimore,  Md.,  175;  channel  to  Curtis  Bay,  in  Patap- 
sco  River,  Baltimore  Harbor,  Md.,  176;  harbor  of  southwest  Baltimore  (Spring 
Garden),  Md.,  removing  sunken  vessels  or  craft  obstructing  or  endangering  naviga- 
tion, 177. 

In  the  charge  of  Lieut.  Col.  Chas.  J.  Allen,  Corps  of  Engineers — 

Potomac  River  at  Washington,  D.  C.,  178;  Occoquan  Creek,  Va.,  180;  Aquia  Creek, 
Va.,  182;  Nomini  Creek,  Va.,  183;  Lower  Machodoc  Creek,  Va.,  Rappahannock 
River,  Va.,  184;  Urbana  Creek,  Va.,  186;  York  River,  Va.,  187;  Mattaponi  River 
Va.,  188;  Pamunkey  River,  Va.,  189;  James  River,  Va.,  190;  protection  of  James 
town  Island,  Va.,  191;  removing  sunken  vessels  or  craft  obstructing  or  endanger- 
ing navigation,  survey,  192. 

In  the  charge  of  Maj.  Tpios.  L.  Casey,  Corps  of  Engineers — 

Harbor  at  Norfolk  and  its  approaches,  Va.,  193;  Western  Branch  of  Elizabeth  River 
Va.,  Nansemond  River,  Va.,  195;  Appomattox  River,  Va.,  196;  harbor  at  Cape 
Charles  City,  Va.,  197;  Nandua  Creek,  Va.,  inland  water  route  from  Norfolk,  Va., 
to  Albemarle  Sound,  N.  C.,  through  Currituck  Sound,  198;  Roanoke  River,  N.  C. 
199;  Pasquotank  River,  N.  C.,  removing  sunken  vessels  or  craft  obstructing  c 
endangering  navigation,  200. 

In  the  charge  of  Capt.  W.  E.  Craighill,  Corps  of  Engineers — 

Ocracoke  Inlet,  N.  C.,  201;  Fishing  Creek,  N.  C.,  202;  Pamlico  and  Tar  rivers,  A.  C. 
203;  Contentnia  Creek,  N.  C.,  Trent  River,  N.  C.,  204;  Neuse  River,  N.  C.,  205 
inland  waterway  between  Newbern  and  Beaufort,  N.  C.,  harbor  at  Beaufort,  N.  C., 
206;  inland  waterway  between  Beaufort  Harbor  and  New  River,  N.  C.,  207;  New 
River,  N.  C.,  Black  River,  N.  C.,  208;  North  East  (Cape  Fear)  River,  N.  C..  209; 
Cape  Fear  River  above  Wilmington,  N.  C.,  Cape  Fear  River  at  and  below  Wil- 
mington, N.  C.,  210, 

In  the  charge  of  Maj.  E.  H.  Ruffner,  Maj.  Frederic  V.  Abbot,  and  Lieut. 
Edwin  R.  Stuart,  Corps  of  Engineers — 

Waccamaw  River,  N.  C.  and  S.  C.,  212;  Little  Pedee  River,  S.  C.,  Great  Pedee  River, 
S.  C.,  213;  Winyah  Bay,  S.  C.,  214;  Santee  River,  S.  C.,  216;  Wateree  River,  S.  C., 
217;  Congaree  River,  S.  C.,  218;  Charleston  Harbor,  including  Mount  Pleasant 
and  Sullivan  Island  shore,  S.  C.,  219;  Wappoo  Cut,  S.  C.,  Beaufort  River,  S.  C.,  220. 

In  the  charge  of  Capt.  O.  M.  Carter  and  of  Capt.  Cassius  E.  Gillette,  Corps 
of  Engineers — 

Savannah  Harbor,  Ga.,  221;  Savannah  River,  Ga.,  223;  Savannah  River  above 
Augusta,  Ga.,  224;  Darien  Harbor,  Ga.,  225;  Altamaha  River,  Ga.,  226;  Oconee 
River,  Ga.,  227;  Ocmul gee  River,  Ga.,  228;  Brunswick  Harbor,  Ga.,  229;  inside 
water  route  between  Savannah,  Ga.,  and  Fernandina,  Fla.,  230;  removing  sunken 
vessels  or  craft  obstructing  or  endangering  navigation,  231. 

In  the  charge  of  Lieut.  Col.  W.  H.  H.  Benyaurd,  Corps  of  Engineers — 

Cumberland  Sound,  Ga.  and  Fla.,  232;  St.  John3  River,  Fla.,  234;  Volusia  Bar,  Fla., 
235;  Ocklawaha,  River,  Fla.,  236;  St.  Augustine  Harbor,  Fla.,  237;  Indian  River, 
Fla.,  Negro  Cut,  Fla.,  238;  Jupiter  Inlet,  Fla.,  Caloosahatchee  River,  Fla.,  239; 
Charlotte  Harbor  and  Pease  Creek,  Fla.,  240;  Sarasota  Bay,  Fla.,  241;  Manatee 
River,  Fla.,  242 ; Withlacoochee  River,  Fla.,  243 ; Snwanee  River,  Fla.,  244;  remov- 
ing sunken  vessels  or  craft  obstructing  or  endangering  navigation,  surveys,  245. 

In  the  charge  of  Lieut.  Col.  W.  H.  Ii.  Benyaurd  and  of  Capt.  Charles  H. 
McKinstry,  Corps  of  Engineers — 

Harbor  at  Key  West,  Fla.,  248. 

In  the  charge  of  Maj.  F.  A.  Mahan,  Corps  of  Engineers — 

Carrabelle  Bar  and  Harbor,  Fla.,  249;  Apalachicola  Bay,  Fla.,  250;  Apalachicola' 
River,  the  Cut-off,  and  lower  Chipola  River,  Fla.,  Flint  River,  Ga.,  251;  Chatta- 
hoochee River,  Ga.  and  Ala.,  below  Columbus,  252;  Chattahoochee  River,  between 
Westpoint  and  Franklin,  Ga.,  253;  Choctawhatchee  River,  Fla.  and  Ala.,  har- 
bor of  Pensacola,  Fla.,  254,*  Escambia  and  Conecuh  rivers,  Fla.  and  Ala.,  255; 
Alabama  River,  Ala.,  256;  improvement  of,  and  operating  and  care  of  canals  and 
other  works  of  navigation  on,  Coosa  River,  Ga.  and  Ala.,  257, 259;  examination,  259. 
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In  the  charge  of  Maj.  Wm.  T.  Rossell,  Corps  of  Engineers— 

Mnh-lA  Harbor  Ala  259:  Black  Warrior  River,  Ala.,  260;  operation  and  care  of 
Mobile  Hai  bor,  Aia.,  . toy,  Ala.,  Warrior  and  Tombigbee.  rivers,  Ala. 

l0C}rdtrta5Srfom  ir»tk  to  Demopolis,* Ala.,  262;  Tom- 

CarthagraidJ»ck8OT,  MkL,  Pearl  River  between  Edinburg  and  Carthage,  Miss., 
267;  Bogue  Chitto,  La.,  268;  surveys,  269. 

In  the  charge  of  Maj.  James  B.  Quinn,  Corps  of  Engineers- 

Msgasmi 

liver’aud’tribntaries,  La ,,  275;  month 

^movS’sunten  vessels  or’eraft  obstructing  or  endangering 
navigation,  HompcMtto  River,  Miss.,  281. 

Corps  of  Engineers— 

WESTERN  RIVERS. 

IN  THE  CHARGE  OF  MAJ.  J.  H.  WlLLARD,  CORPS  OF  ENGINEERS- 

Red  River,  La.  and  Ark.,  289;  Red  293  j B^ou  Barffi- 

Tex.  and  La.,  2 , ^^uf^River  La.,  294;  Tensas  River  and  Bayou  Mapon,  La., 

omew,  La.  Aik.,  B(»ut  Kive  , , , River  and  harbor  at  Vicksburg, 

In  the  charge  of  Capt.  W.  L.  Sibert,  Corps  of  Engineers 

Removing  obstructions in  Arkansas , Mver  Ark.  ArlZ 

RiV6r’  M°-’  SMV6yS’  3°8- 


IN  THE  CHARGE  OF  MAJ.  TEGS.  H.  HaNDBCRY,  CORPS  OF  ENGINEERS- 
Removing,  snags  and  wrecks  from  tbe  f ssissippi 

Missouri  River,  309,  Mississippi  hi ver  Mississippi  River  from  breaking 

througl^into  ^7^  a^o  as  Beechridge,  a few 

miles  above  Cairo,  111.,  313. 

IN  THE  CHARGE  OF  LIEUT.  COE.  W.  R.  KING,  CAPT.  C.  McD.  TOWNSEND,  AND  LlECT. 

Charles  Keller,  Corps  of  Engineers—  ....  . A/r. 

Operating  snag  boats  and  dredge  boats  14 ; ^peratin g and  care 

ofoerSL^Sds  CanalTnd  Dry  Dock,'  Operating  and  care  of  Galena  River 
mprovement,  111.,  316. 

IN  THE  CHARGE  OE  LlEUT.  COL.  W.  A.  JONES  AND  OF  MAJ.  FREDERIC  Y.  ABBOT,  CORPS 
of  Engineers—  , , . f T . a1_ 

317;  operating  and  care  of  Wis 319;  St.  Croix  River,  Wis.  and 

ms 

gauging  Mississippi  River  at  or  near  bt.  Paul,  Minn,  si  r y, 
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In  the  charge  of  Capt.  J.  C.  Sanford,  Corps  of  Engineers — 

Missouri  River  between  Stubbs  Ferry,  Mont.,  and  the  lower  limits  of  Sioux  City, 
Iowa,  323;  improving  Upper  Missouri  River  by  snagging,  Yellowstone  River, 
Mont,  and  N.  Dak.,  329. 

In  the  charge  of  Maj.  Dan  C.  Kingman,  Corps  of  Engineers,  and  of  Lieut. 
Col.  John  Biddle,  U.  S.  Volunteers,  Captain,  Corps  of  Engineers— 

Obion  River,  Tenn.,  330;  Forked  Deer  River,  Tenn,,  331;  North  or  Middle  Fork  of 
Forked  Deer  River,  Tenn.,  from  Dyersburg  to  the  Obion  River  and  thence  to  the 
Mississippi  River,  333;  Cumberland  River,  Tenn.  and  Ky.,  below  Nashville,  334; 
above  Nashville,  336. 


In  the  charge  of  Maj.  Dan  C.  Kingman,  Corps  of  Engineers — 

Tennessee  River  system,  339;  Tennessee  River  above  Chattanooga,  Tenn.,  340;  below 
Chattanooga,  Tenn.,  341;  operating  and  care  of  Muscle  Shoals  Canal,  Tennessee 
River,  French  Broad  and  Little  Pigeon  rivers,  Tenn.,  344;  Clinch  River,  Tenn.,  346; 
surveys,  347. 


In  the  Charge  of  Capt.  J.  G.  Warren,  Corps  of  Engineers — 

Falls  of  the  Ohio  River  at  Louisville,  Ky.,  including  Indiana  Chute  Falls,  347; 
operating  and  care  of  Louisville  and  Portland  Canal,  Ky.,  349;  Wabash  River, 
Ind.  and  111.,  below  Vincennes,  350;  Wabash  River  above  Vincennes,  operating 
and  care  of  lock  and  dam  at  Grand  Rapids,  Wabash  River,  White  River,  Ind.,  351; 
Trade  water  River,  Ky.,  Lock  No.  2,  Green  River,  at  Rumsey,  Ky.,  352;  Green  River 
above  mouth  of  Big  Barren  River,  Ky.,  353;  operating  and  care  of  locks  and  dams 
on  Green  and  Barren  rivers,  Ky.,  Rough  River,  Ky.,  354;  operating  and  care  of 
lock  and  dam  in  Rough  River,  Ky.,  Kentucky  River,  Ky.,  355;  operating  and  care 
of  locks  and  dams  in  Kentucky  River,  Ky.,  356. 


In  the  charge  of  Maj.  W.  H.  Heuer  and  of  Maj.  W.  H.  Bixby,  Corps  of 
Engineers— 

Ohio  River,  356 ; operating  snag  boats  on  the  Ohio  River,  operating  and  care  of  Davis 
Island  Dam,  Ohio  River,  near  Pittsburg,  Pa.,  358;  movable  dams  Nos.  2,  3,  4,  5,  and 
6 in  the  Ohio  River,  359;  Muskingum  River,  Ohio,  operating  and  care  of  locks  and 
dams  on  Muskingum  River,  Ohio,  361;  Little  Kanawha  River,  W.  Va.,  362;  opera- 
ting and  care  of  lock  and  dam  in  Little  Kanawha  River,  W.  Va.,  Great  Kanawha 
River,  W.  Va.,  363;  operating  and  keeping  in  repair  the  seven  finished  locks  and 
dams  in  the  Great  Kanawha  River,  W.  Va.,  Elk  River,  W.  Va.,  365;  Gauley  River, 
W.  Va.,  366;  New  River,  Va.  and  W.  Va.,  367;  Guyandotte  River,  W.  Va.,  368; 
Big  Sandy  River,  W.  Va.,  369;  operating  and  care  of  lock  and  dam  in  Big  Sandy 
River,  370;  Tug  Fork  of  Big  Sandy  River,  W.  Va.  and  Ky.,  Levisa  Fork  of  Big 
Sandy  River,  Ky.,  371;  surveys,  372. 


In  the  charge  of  Maj.  Chas.  F.  Powell,  Corps  of  Engineers — 

Monongahela  River,  W.  Va.,  373;  operating  and  care  of  locks  and  dams,  Mononga- 
hela  River,  374;  Allegheny  River,  Pa.,  375;  locks  and  dams  at  Herr  Island,  above 
the  head  of  Six-mile  Island,  and  at  Springdale,  Allegheny  River,  376;  surveys,  377. 
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LAKE  RIVERS  AND  HARBORS. 

In  the  charge  of  Maj.  Clinton  B.  Sears,  Corps  of  Engineers— 

Harbor  at  Grand  Marais,  Minn.,  harbor  at  Agate  Bay,  Minn.,  378;  harbor  at  Duluth, 
Minn.,  and  Superior,  Wis.,  379;  harbor  at  Ashland,  Wis.,  380;  harbor  at  Ontona- 
gon, Mich.,  381;  waterway  across  Keweenaw  Point  from  Keweenaw  Bay  to  Lake 
Superior,  Mich.,  382 ; operating  and  care  of  waterway  across  Keweenaw  Point  from 
Keweenaw  Bay  to  Lake  Superior,  Mich.,  harbor  at  Marquette,  Mich.,  harbor  of 
refuge,  Marquette  Bay,  Mich.,  383;  harbor  of  refuge  at  Grand  Marais,  Mich.,  384; 
removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation,  385. 
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Michigan  City  inner  412  fsa^gatuck  Harbor! 

Joseph  River,  Mich.,  41l  ®“atijSaV  Holland^  (Black  Lake)  Harbor,  Mich.,  414; 
Mich.,  413;  Kalamazoo  R^er,  'L  d RivL  Mich.,  416;  Muskegon  Harbor, 

Mich.,  421;  Charlevoix  Harbor, 

Mich.,  422;  Petoskey  Harbor,  Mich.,  423,  survey, 

In  the  charge  of  Lieut.  Col.  G, 


J.  Lydecker  and  of  Capt.  C.  McD.  Townsend, 


J.  Lydecker,  Corps  of  Engineers 


Ship  channe!  connecting  waters  of  the  Great ^ 

Buffalo,  424;  St.  Marys  Riy£  at  the  Mis,  Mich , 42o, °rBiver?Mich.,  427;  Che- 
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Srmver8  Md CRoage  S^Mi^,  437;  turning  basin  in  Rouge  Rxver, 
Mich,,  438 ; surveys,  439. 

IN  THE  CHARGE  OF  COL.  JARED  A.  SMITH,  CORPS  OF  ENGINEERS- 

Monroe  Harbor  Mich o 440;  Toledo J?; 
Sandusky  Harbor,  Ohio  443,  Huron  HkDo,u  ^ Harbor,  Ohio,  447;  Fairport 
Black  River  (Loram)  Harbor  o " neaut  Harbor,  Ohio,  451; 

^movin^sunk^vessels^or'craft^ohstructing  or  endangering  navigation,  surveys, 

452. 

IN  THE  CHARGE  OF  MAT.  THOMAS  W.  SYMONS,  CORPS  OF  ENGINEERS- 

to  Port  Day,  N.  Y.,  461;  Wilson  Harbor,  N.  Y.,  4b8. 

In  the  charge  of  Maj.  W.  S.  Stanton,  Corps  of  Engineers- 

Harbor  at  Charlotte,  N.  Y.,  463;  karLOT  at  Gr^a YS°465;  harbor’  ^’Sacketts  Harbor, 
Sodas  Bay,  N.  Y 464;  harbor  at  Oswego , N Y -,  465,^  Sister  Islands  and  Cross- 
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River,  467;  harbor  at  Ogdensbnrg,  N.  Y.,  468. 

IK  the  charge  of  Lieut.  Col.  Hiram  M.  Chittekdek,  U.  S.  Volunteers,  Cap- 
tain,  Corps  of  Engineers— 

Examination  of  reservoir  sites  in  Wyoming  and  Colorado,  469. 
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PACIFIC  COAST. 

In  the  charge  of  Col.  Chas.  R.  Suter,  Corps  of  Engineers— 
Survey  of  certain  rocks  in  San  Francisco  Harbor,  Cal.,  469. 


In  the  charge  of  Maj.  Chas.  E.  L.  B.  Davis,  Corps  of  Engineers— 

San  Diego  Harbor,  Cal.,  deep-water  barbor  at  San  Pedro  Bay,  Cal.,  470;  Wilmington 
Harbor,  Cal.,  471;  San  Luis  Obispo  Harbor,  Cal.,  472. 

In  the  charge  of  Maj.  W.  H.  Heuer,  Maj.  Chas.  E.  L.  B.  Davis,  and  Capt. 
Cassius  E.  Gillette,  Corps  of  Engineers — 

Oakland  Harbor,  Cal.,  San  Joaquin  River,  Cal.,  473;  Mokelumne  River,  Cal.,  Sacra- 
mento and  Feather  rivers,  Cal.,  475;  Napa  River,  Cal.,  476;  Petaluma  Creek,  Cal., 
Humboldt  Harbor  and  Bay,  Cal.,  477. 


In  the  charge  of  Maj.  W.  L.  Fisk,  Corps  of  Engineers,  and  of  Lieut.  Col. 
Charles  L.  Potter,  U.  S.  Volunteers,  Captain,  Corps  of  Engineers— 

Port  Orford  Harbor,  Oreg.,  479;  Coquille  River,  Oreg.  (general  improvement),  480; 
Coquille  River,  Oreg.,  between  Coquille  and  Myrtle  Point,  481;  entrance  to  Coos 
Bay  and  Harbor,  Oreg.,  483;  harbor  at  Coos  Bay,  Oreg.  (dredging),  484;  Coos 
River,  Oreg.,  485;  Umpqua  River,  Oreg.,  486;  mouth  of  Siuslaw  River,  Oreg.,  487; 
Alsea  River,  Oreg.,  488;  Yaquina  Bay,  Oreg.,  489;  Nestugga  River,  Oreg.,  491; 
Tillamook  Bay  and  Bar,  Oreg.,  492;  Upper  Columbia  and  Snake  rivers,  Oreg.  and 
Wash.,  493 : Columbia  River  at  Three-mile  Rapids,  and  the  construction  and  equip- 
ment of  a boat  railway  from  the  foot  of  The  Dalles  Rapids  to  the  head  of  Celilo 
Falls,  Oreg.  and  Wash.,  495;  canal  at  the  Cascades,  Columbia  River,  Oreg.,  496; 
operating  and  care  of  canal  and  locks  at  the  Cascades  of  the  Columbia  River, 
Oreg.,  498;  Columbia  River  between  Vancouver,  Wash.,  and  the  mouth  of  Wil- 
lamette River,  499;  Clearwater  River,  Idaho,  500;  examinations  and  surveys,  501. 


In  the  charge  of  Maj.  W.  L.  Fisk,  Corps  of  Engineers— 

Willamette  River  above  Portland,  and  Yamhill  River,  Oreg.,  504;  Columbia  and 
Lower  Willamette  rivers  below  Portland,  Oreg.,  505;  Columbia  River,  Oreg., 
below  Tongue  Point,  mouth  of  Columbia  River,  Oreg.  and  Wash.,  507;  Cowlitz 
River,  Wash.,  508;  gauging  waters  of  Columbia  River,  Oreg.  and  Wash.,  examina- 
tions and  surveys,  509. 


In  the  charge  of  Capt.  Harry  Taylor,  Corps  of  Engineers — 

Willapa  River  and  Harbor,  Wash.,  511 ; Grays  Harbor  and  bar  entrance,  Wash., 
512;  Chehalis  River,  Wash.,  Puget  Sound  and  its  tributary  waters,  Wash.,  514; 
harbor  at  Olympia,  Wash.,  waterway  connecting  Puget  Sound  with  lakes  Union 
and  Washington,  516;  Everett  Harbor,  Wash.,  518;  Swinomish  Slough,  Wash., 
519;  Kootenai  River,  Idaho,  between  Bonners  Ferry  and  the  international  bound- 
ary line,  Kootenai  River,  above  Jennings,  Mont.,  521;  Flathead  River,  Mont., 


522;  examinations  and  surveys,  523. 

EXAMINATIONS,  SURVEYS,  AND  CONTINGENCIES  OF  RIVERS  AND  HAR- 
BORS  527 

SUPERVISION  OF  THE  HARBOR  OF  NEW  YORK. 
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BRIDGING  NAVIGABLE  WATERS  OF  THE  UNITED  STATES. 

Under  authority  of  special  acts  of  Congress.— (1)  Bridge  of  the  city  of  Monroe,  La., 
across  Ouachita  River  at  Desiard  street,  (2)  bridge  of  the  Columbia  and  Red 
Mountain  Railway  Company  across  Columbia  River  at  Northport,  Wash.,  (3) 
bridge  of  Marietta  and  Williamstown  Bridge  Company  across  Ohm  River  between 
Marietta,  Ohio,  and  Williamstown,  W.  Va.,  (4)  bridge  of  the  Mifflin  Bridge  Com- 
pany across  Monongahela  River  at  McKeesport,  Pa.,  (5)  bridge  of  the  Louisville 
and  Portland  Bridge  Company  across  the  Louisville  and  Portland  Canal,  (6)  bridge 
of  the  Mississippi  River,  Hamburg  and  Western  Railway  Company  across  Bay ou 
Bartholomew.  Ark.,  (7)  bridge  of  Leflore  County,  Miss.,  acioss  Yazoo  River  at 
Greenwood,  (8)  bridge  of  the  Bellaire-Benwood  Bridge  Company  across  Ohio  River 
between  Bellaire,  Ohio,  and  Ben  wood,  W.  Va.,  531;  (9)  bridge  of  Dale  County, 
Ala.,  across  Choctawhatchee  River  near  Newton,  (10)  bridge  of  DalJ  County  Ala., 
across  Choctawhatchee  Kiver  near  old  Hollis  Bridge,  (11)  bridge  of  the  Chicago, 
Milwaukee  and  St.  Paul  Railway  Company  across  Mississippi  River  between  Pi  a,irie 
du  Chien,  Wis.,  and  North  McGregor,  Iowa,_(12)  bridge  of  Yazoo  and  Mississippi 
Valiev  Railroad  Company  across  Yalobusha  River,  m Leflore  County,  Miss.,  (13) 
bridge  of  the  Jonesboro,  Lake  City  and  Eastern  Railroad  Company  across  Lake  St. 
Eraifcis  near  Lake  City,  Ark.,  (14)  bridge  of  the  Lewiston  Connecting  Bridge 
Corpiny  across  Niagara  River  It  Lewiston,  N,  Y„  (15)  bridge  of  the  Lewiston- 
Concord^  Bi  idge  Company  across  Snake  River  between  Lewiston,  Idaho,  and  Con- 
cord, Wash.,  532. 

Under  authority  of  State  laws.-(  1)  Bridge  of  the  Erie  Railroad  Company  across  Pas- 
saic River  at  Newark,  N.  J.,  (2)  bridge  of  the  city  of  Boston,  Mass.,  across  Fort 
Point  Channel,  (3)  bridge  of  Butler  and  Muhlenberg  counties,  Ky.,  across  Mud  River 
at  or  near  Rochester  Kv.,  (4)  bridge  of  the  United  Railroads  of  Washington  across 
Wishkt  River  Wash.,  (5)  bridge  of  the  United  Railroads  of  Washragton  across 
Hoauiam  River  Wash.,  (6)  bridge  of  the  city  of  Bridgeport,  Conn.,  across  Yellow 
SXpond atlTtratfbrd  avenue, S(7)  bridge  of  the  city  of  Appieton  Wis  across 
the  United  States  Fox  River  Canal  at  Lake  street,  (8)  bridge  of  Osa&e  County, 
Mo  across  Gasconade  River  at  Rollins  Ferry,  (9)  bridge  of  Craven  County,  N.  G., 
across  Trent  River  at  Newbern,  (10)  bridge  of  the  city  ol  Port  Huron,  Mich.,  across 
Black  River  at  Elmwood  street,  (11)  bridge  of  the  city  of  New  York  ac™8a the 
channel  between  City  Island  and  Pelham  Bay  Park,  (12)  bridge  of  Cabell  County, 
W.  Va.,  across  Guyandotte  River  at  Salt  Rock,  (13)  bridge  the  city  ^ Chicago, 
111  across  South  Fork  of  South  Branch  of  Chicago  River  at  Archer  avenue,  (14) 
bridee  of  the  city  of  New  York  across  Harlem  River  between  One  hundred  and 
forty-fifth  and  One  hundred  and  forty-ninth  streets,  (i5)  bndp  of  the  Chicago, 
Burlington  and  Quincy  Railroad  Company  across  Quincy  Bay  at  Quincy,  111.,  533, 

Creek,  N.  T (18)  bridge  of  the  Detroi 
and  Lima  Northern  Railway  Company  across  Rouge  River  at  DelraY> 
bridge  of  the  Southeastern  and  Atlantic  Railroad  Company ; acro8S 

Bllynhotb  River  at  Norfolk,  Va.,  (20)  bridges  of  the  city  of  New  York  across 
Bronx  River  at  Westchester  avenue,  (21)  bridge  of  the  town 

Wolf  River  at  Northport,  in  said  town,  (22)  bridge  of  the  E Xe 

pany  across  the  northwest  corner  of  Lake  St.  Clatt,  Mich.,  (23)  bridge  t th 
PAnria  and  Pekin  Traction  Company  across  Illinois  River  at  Pekin^iu., 
bridge  of  Whatcom  County,  Wash.,  across  Nooksack  River  ^rvis  Ferry,  ( ) 

bridge  of  the  city  of  Saginaw,  Mich.,  across  Saginaw  River  at  Court ' irL+ 

bridle  of  Bergen  County,  N.  J.,  across  Hackensack  River  at  Anderson  street, 
Hackensack  N J (27)  bridge  of  the  St.  Paul,  Mineapolis  and  Manitoba  Rail- 
way Comply  across  Steamboat  River,  Minn.,  (28)  bridge 

apolis  and  Manitoba  Railroad  Company  across  Kabekona  Narrows,  Mmn. , 53  , 
hrido-e  of  Craven  County,  N.  C.,  across  Neuse  River  at  Newbern,  (30)  bridges 
of^ the  Bolton  and  Providence  Railroad  Corporation,  the  Old  Colony  Ra^oad  Com- 
nanv  and  the  New  York,  New  Haven  and  Hartford  Railroad  Company,  across  Fort 
£oint  Channel  Boston  Harbor,  Mass.,  (31)  bridge  of  Jefferson  County,  Tex.,  across 
Tavlors  Bayou  (32)  bridge  of  the  Kerckhoff-Cuzner  Mill  and  dumber  Company 
IcIoZ  STgh’  of  Wilmington  Lagoon,  inner  harbor  of  BedroCal(3^bridge 

of  the  Queen  Anne’s  Railroad  Company  across  Lewes  Creek  at  Lewes,  / p}™  in 
bridge  of  the  Eastern  Railway  Company  of  Minnesota  acrossMiss!  ssippiRiver  m 
Minnesota  (35)  bridge  of  the  Eastern  Railway  Company  of  Minnesota  acro8S  ®alJ 
Club  River,  Minn.,  (36)  bridge  of  the  New  Kensington  Bridge  Company  across 
Allegheny  River  at  New  Kensington,  Pa  (37)  bridge  of :theJ “?^ft^ela  Connect- 
ing Railroad  Company  across  Monongahela  River _near ^Thirtieth^ street, S , 
Pittsburg,  Pa.,  (38)  bridge  of  the  Pittsburg  and  Lake  Erie  Railroad  Company 
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across  Youghiogheny  Riwer  between  McKeesport  and  Reynoldton,  Pa.,  (39)  bridge 
of  Mr.  Daniel  Thompson  across  Bayou  Teche  at  Calumet  Plantation,  La.,  (40) 
bridge  of  the  Lewiston,  Brunswick  and  Bath  Street  Railway  across  New  Meadows 
River  between  Brunswick  and  West  Bath,  Me.,  (41)  bridge  of  the  town  of  Bourne, 
Mass.,  across  Barlows  River,  (42)  bridge  of  the  Allegheny  and  Western  Railway 
Company  across  Allegheny  River  near  Mosgrove,  Pa.,  535;  (43)  bridge  of  the 
Charleston  and  Seashore  Railroad  Company  across  a cove  between  Mount  Pleasant 
and  Sullivan  Island,  S.  C.,  (44)  bridge  of  the  Butters  Lumber  Company  across 
Lumber  River  near  Fairbluff,  N.  C.,  (45)  bridge  of  the  Louisville  and  Nashville 
Railroad  Company  across  Tennessee  River  at  Danville,  Tenn.,  (46)  bridge  of  the 
Michigan  Central  Railroad  Company  across  Little  Calumet  River  near  Chicago, 
111.,  (47)  bridge  of  the  Louisville  and  Nashville  Railroad  Company  across  Cumber- 
land River  at  Clarksville,  Tenn.,  (48)  bridge  of  the  county  of  Camden,  N.  J.,  across 
Cooper  Creek  at  State  street,  Camden,  N.  J.,  (49)  bridge  of  the  city  of  New  York 
across  Newtown  Creek  at  Greenpoint  avenue,  (50)  bridge  of  the  Charleston  and 
Seashore  Kailroad  Company  across  Breach  Inlet,  between  Sullivan  Island  and 
Long  Island,  S.  C.,  (51)  bridge  of  the  parish  of  St.  Martin,  La.,  across  Bayou  Teche 
at  Breaux  Bridge,  St.  Martinville,  La.,  (52)  bridge  of  Walton  County,  Fla.,  across 
Black  Creek,  (53)  bridges  of  the  Norwich  and  Worcester  Railroad  Company  at 
entrance  to  Long  Cove  and  Clarks  Cove,  Thames  River,  Conn.,  (54)  bridge  of  Hay- 
wood County,  Tenn.,  across  Big  Hatchee  River  near  Brownsville,  (55)  bridge  of 
the  Atlantic  Coast  Line  across  Trent  River  near  Polloksville,  N.  C.,  536 ; (56)  bridge 
of  Clatsop  County,  Oreg.,  across  Youngs  Bay  at  Astoria,  (57)  bridge  of  the  Wil- 
mington Railway  Company  across  Cape  Fear  River  at  Navassa,  N.  C.,  (58)  bridge 
of  the  Wilmington  Railway  Bridge  Company  across  Northeast  Branch  of  Cape 
Fear  River  at  Hilton,  N.  C.,  (59)  bridge  of  the  Pittsburg  and  Sharpsburg  Bridge 
Company  across  Allegheny  River  from  Pittsburg  to  Sharpsburg,  Pa.,  (60)  bridge 
of  the  Mineral  Range  Railway  Company  across  Portage  Lake,  between  Houghton 
and  Hancock,  Mich.,  537. 

Alterations. — (1)  Bridge  of  the  Central  Pacific  Railroad  Company  and  the  Southern 
Pacific  Company  across  Sacramento  River  at  Tehama,  Cal.,  (2)  bridge  of  the  city 
of  New  York  across  Newtown  Creek  between  Vernon  and  Manhattan  avenues, 
537;  (3)  bridge  of  the  county  of  Alameda  across  San  Antonio  Estuary  (Oakland 
Creek)  between  Oakland  and  Alameda,  Cal.,  at  Webster  street,  538. 

BRIDGES  OBSTRUCTING  NAVIGATION. 

(1)  Bridge  of  the  Far  Rockaway  Ferry  and  Improvement  Company  across  Far 
Rockaway  Bay,  N.  Y.,  (2)  bridge  of  the  New  York,  New  Haven  and  Hartford 
Railroad  Company  across  Sakonnet  River  at  Tiverton,  R.  I.,  (3)  bridge  of  the  city 
of  New  York  across  Newtown  Creek  between  Vernon  and  Manhattan  avenues,  538. 


OCCUPANCY  OF  AND  INJURY  TO  PUBLIC  WORKS  BY  CORPORATIONS  AND 

INDIVIDUALS 538 


MISCELLANEOUS. 

BRIDGES  AT  WASHINGTON,  D.  C. 

(1)  Repair  of  the  Aqueduct  Bridge  across  Potomac  River,  539 ; (2)  survey  and  plan 
for  a memorial  bridge  across  Potomac  River  from  the  Naval  Observatory  grounds 
to  the  Arlington  estate,  Va.,  540;  (3)  survey  for  construction  of  a bridge  across 
the  Eastern  Branch  of  the  Potomac  River  (Anacostia  River)  in  line  with  Massa- 
chusetts avenue  extended  eastward;  (4)  plans  and  estimates  of  cost  for  a stone 
arch  bridge,  and  also  for  a steel  bridge  with  stone  foundations,  over  Rock  Creek 
on  the  line  of  Massachusetts  avenue  extended,  541. 


MAINTENANCE  AND  REPAIR  OF  WASHINGTON  AQUEDUCT,  AND  INCREAS- 
ING THE  WATER  SUPPLY  OF  WASHINGTON,  D.  C. 

In  the  charge  of  Col.  Theo.  A.  Bingham,  U.  S.  Army,  Lieut.  Col.  Edward 
Burr,  U.  S.  Volunteers,  Captain,  Corps  of  Engineers,  and  Col.  D.  D. 
Gaillard,  U.  S.  Volunteers,  Captain,  Corps  of  Engineers— 

(1)  Washington  Aqueduct,  542;  increasing  the  water  supply  of  Washington,  D.  C.,545. 
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CORPS  OF  ENGINEERS,  COMMANDING  DEPARTMENT  OF  THE  EASr, 
UPON  THE  SUBJECT  OF  FORTRESS  COMMANDER 5/9 

APPENDIX  No.  4. 

FORTIFICATIONS,  INCLUDING  TORPEDO  DEFENSES,  FISCAL  YEAR  1897-98. 

(A)  Coasts  of  Maine  and  New  Hampshire.  (In  the  charge  of  Maj.  R.  L.  Hoxie, 

(B^^ston  Harbor, 'Mass.  (In  the  charge  of  Col.  S.  M.  Mansfield,  Corps  of  Engi- 

(cTsoutheast  Coast  of  Massachusetts  and  Rhode  Island,  at  New  Bedford, 
Mass.,  and  Newport,  R.  I.  (In  the  charge  of  Maj.  D.  W.  Lockwood,  Corps  of 

(D^fATTBRN^ENTRANCE  TO  LONG  ISLAND  SOUND  AND  COAST  OF  CONNECTICUT, 
fin  the  charge  of  Mai.  Smith  S.  Leach,  Corps  of  Engineers.)  oL. 

(E)  New  York,  N.  Y.  (In  the  charge  of  Brig.  Gen.  William  Ludlow  (now  major- 
general),  U.  S.  Volunteers,  lieutenant-colonel,  Corps  of  Engineers;  Maj.  H.  M. 
Adams,  Corps  of  Engineers/and  Maj.  Join  G.  D Knight  Corps  of  Engineers  )-624. 

(F)  Delaware  River,  N.  J.,  Pa.,  and  Del.  (In  the  charge  of  Lieut.  Col.  C.  w. 

( G)  "b  alti  m o hr1,  Md!  ^Intlmchargeof  Brig.  Gen.  Peter  C.  Hains,  U.  S.  Volunteers, 

( colonel,  Corps  of  Engineers,  andLieut.  Charles W.  Kutz,  Corps  of  Engineers.)- 

(H^Washington,  D.  C.  (In  the  charge  of  Lieut.  Col.  Chas.  J.  Allen,  Corps  of  Engi- 

(irHAM^ONROADS,  Va.  (In  the  charge  of  Maj.  Thos.  L.  Casey,  Corps  of  Engi- 
neers.)—679;  artesian  well,  Fort  Monroe,  687.  , w p p • olnll  Corns  of 

(J)  Coast  of  North  Carolina.  (In  the  charge  of  Capt.  W.  E.  Craighill,  Corps  oi 

(IO^OaTt  of  SmJTH  Carolina.  (In  the  charge  of  Maj.  E.  H.  Ruffner,  Maj.  Fred- 
eric  V.  Abbot,  and  Lieut.  Edwin  R.  Stuart,  Corps  of  Engineers.  )-697. 
fL)  Coast  of  Georgia  and  Cumberland  Sound,  Ga.  and  Fla.  (In  thecharge  of 
‘ Capt.  O.  M.  Carter  and  Capt.  Cassius  E.  Gillette  Corps  of  Engineers.)  70*. 

(M)  East  and  West  Coasts  of  Florida.  (In  the  charge  of  Lieut.  Col.  W.  H.  EL. 
Benyaurd,  Corps  of  Engineers.)— 716. 
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(N)  Key  West,  Fla.  (In  the  charge  of  Lieut.  Col.  W.  H.  H.  Benyanrd  and  Capt. 
Charles  H.  McKinstry,  Corps  of  Engineers.)— 720. 

(O)  Pensacola,  Fla.  (In  the  charge  of  Maj.  F.  A.  Mahan,  Corps  of  Engineers.)— 
725. 

(P)  Mobile,  Ala.,  and  Mississippi  Sound.  (In  the  charge  of  Maj.  Wm.  T.  Rossell, 
Corps  of  Engineers.) — 737. 

(Q)  New  Orleans,  La.,  and  Sabine  Pass,  Tex.  (In  the  charge  of  Maj.  James  B. 
Quinn,  Corps  of  Engineers.) — 744,763. 

(R)  Galveston,  Tex.  (In  the  charge  of  Lieut.  Col.  A.  M.  Miller,  Maj.  James  B. 
Quinn,  and  Col.  Charles  S.  Riehd,  U.  S.  Volunteers,  captain,  Corps  of  Engineers.)— 
765. 

(S)  Lake  Ports  in  New  York.  (In  the  charge  of  Lieut.  Col.  A.  M.  Miller  and  Maj. 
W.  S.  Stanton,  Corps  of  Engineers.) — 773. 

(T)  San  Diego,  Cal.  (In  the  charge  of  Maj.  Chas.  E.  L.  B.  Davis,  Corps  of  Engi- 
neers.)— 775.  . 

(U)  San  Francisco,  Cal.  (In  the  charge  of  Col.  Chas.  R.  Suter,  Maj.  W.  H.  Heuer, 
and  Maj.  Chas.  E.  L.  B.  Davis,  Corps  of  Engineers.)— 779. 

(V)  Mouth  of  Columbia  River.  (In  the  charge  of  Maj.  W.  L.  Fisk,  Corps  of 
Engineers. ) — 797. 

(W)  Puget  Sound,  Wash.  (In  the  charge  of  Capt.  Harry  Taylor,  Corps  of  Engi- 
neers. ) — 803. 

EIVBRS  AKD  HARBORS,  ETC. 

APPENDIX  A. 

REPORT  OF  MAJ.  jR.  L.  HOXIE,  CORPS  OF  ENGINEERS. 

Improvements. — Lubec  Channel,  Me.,  81.3;  Moosabec  Bar,  Me.,  815;  Narraguagus 
River,  Me.,  816;  breakwater  from  Mount  Desert  to  Porcupine  Island,  Bar  Harbor, 
Me.,  817;  harbor  at  Sullivans  Falls,  Me.,  818;  Union  River,  Me..  819;  Bagaduce 
River,  Me.,  821;  Penobscot  River,  Me.,  822;  harbor  at  Rockland,  Me.,  823;  Carvers 
Harbor,  Vinalhaven,  Me.,  826;  Georges  River,  Me.,  827 ; Kennebec  River,  Me.,  828; 
Sasanoa  River,  Me.,  830;  Portland  Harbor,  Me.,  832;  Saco  River,  Me.,  834;  Cocbeco 
River,  N.  H.,  835;  harbor  of  refuge  at  Little  Harbor,  N.  H.,  837;  removing  sunken 
vessels  or  craft  obstructing  or  endangering  navigation,  838. 

Surveys. — Union  River,  Me.,  839;  Bagaduce  River,  Me.,  842. 

APPENDIX  B. 

REPORT  OF  COL.  S.  M.  MANSFIELD,  CORPS  OF  ENGINEERS. 

Improvements. — Newburyport  i ‘arbor,  Mass.,  847;  Merrimac  River,  Mass,  850; 
Powow  River,  Mass.,  851;  Essex  River,  Mass.,  852;  harbor  of  refuge,  Sandy  Bay, 
Cape  Ann,  Mass.,  853 ; harbor  at  Gloucester,  Mass.,  856 ; harbor  at  Manchester,  Mass., 
859;  harbor  at  Lynn,  Mass.,  860;  Mystic  and  Malden  rivers,  Mass.,  862;  harbor  at 
Boston,  Mass.,  864 ; Town  River,  Mass.,  872 ; Weymouth  River,  Mass.,  873 ; harbor  at 
Scituate,  Mass.,  875;  harbor  at  Plymouth,  Mass.,  877 ; harbor  at  Provincetown,  Mass., 
879;  harbor  at  Chatham,  Mass.,  882;  removing  sunken  vessels  or  craft  obstructing 
or  endangering  navigation,  883. 

Surveys. — Merrimac  River,  Mass.,  884 ; Boston  Harbor,  Mass.,  886. 

APPENDIX  0. 

REPORT  OF  MAJ.  D.  W.  LOCKWOOD,  CORPS  OF  ENGINEERS. 

Improvements. — Harbor  of  refuge  at  Hyannis,  Mass.,  896;  harbor  of  refuge  at  Nan- 
tucket, Mass.,  898;  Vineyard  Haven  Harbor,  Mass.,  901;  Woods  Hole  Channel, 
Mass.,  903;  New  Bedford  Harbor,  Mass.,  906;  Canapitsit  Channel,  Mass.,  908; 
Taunton  River,  Mass.,  910;  Sakonnet  River,  R.  I.,  911;  Pawtucket  River,  R.  I., 
913;  Providence  River  and  Narragansett  Bay,  R.  I.,  915;  Green  Jacket  Shoal, 
Providence  River,  R.  I.,  918;  Wickford  Harbor,  R.  I.,  919;  Newport  Harbor,  R.  I., 
921;  harbor  of  refuge  at  Point  Judith,  R.  I.,  923 ; entrance  to  Point  Judith  Pond, 
R.  I.,  harbor  of  refuge  at  Block  Island,  R.  I.,  926;  Great  Salt  Pond,  Block  Island, 
R.  I.,  929;  removing  sunken  vessels  or  craft  obstructing  or  endangering  naviga- 
tion, 931. 

Examinations  and  Survey. — Herring  River,  Harwich,  Mass.,  932;  Salt  Pond,  Har- 
wich, Mass.,  934;  inner  harbor  at  Point  Judith  Pond,  R.  I.,  935. 
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APPENDIX  D. 

REPORT  OF  MAJ.  SMITH  S.  LEACH,  CORPS  OF  ENGINEERS. 

Improvements.— Pawcatuck  River,  R.  I.  and  Conn.,  941;  harbor  of  refuge  at  Ston- 
ino-ton,  Conn.,  944 ; Mystic  River,  Conn.,  945 ; Thames  River,  Conn.,  947 ; Connecti- 
cut River  below  Hartford,  Conn.,  949;  harbor  of  refuge  at  Duck  Island,  Conn., 
953-  New  Haven  Harbor,  Conn.,  955;  breakwaters  at  New  Haven,  Conn.,  958; 
Housatonic  River,  Conn.,  959;  Bridgeport  Harbor,  Conn.,  961;  Saugatuck  River 
and  Westport  Harbor,  Conn.,  964;  Norwalk  Harbor,  Conn.,  966;  Five-mile  River 
Harbor,  Conn.,  968;  Stamford  Harbor,  Conn.,  970;  harbor  at  Cos  Cob  and  Mianus 
River,  Conn  , 972;  Greenwich  Harbor,  Conn.,  974. 

Surveys.— Connecticut  River  between  Hartford,  Conn.,  and  Holyoke,  Mass.,  976; 
South  Norwalk  Harbor,  Conn.,  989. 

APPENDIX  E. 

REPORT  OF  MAJ.  H.  M.  ADAMS,  CORPS  OF  ENGINEERS. 

Improvements. — Port  Chester  Harbor,  N.  Y.,  993;  Mamaroneck  Harbor,  N.  Y.,  995; 
East  Chester  Creek,  N.  Y.,  997;  Bronx  River,  N.  Y.,  999;  Mattituck  Harbor,  N.  Y., 
1001-  Port  Jefferson  Harbor,  N.  Y.,  1002;  Huntington  Harbor,  N.  Y.,  1005;  Glen- 
cove  Harbor,  N.  Y.,  1007;  Flushing  Bay,  N.  Y.,  1008;  Patchogue  River,  N.  Y.,  1010; 
Browns  Creek,  Sayville,  N.  Y.,  1012;  Canarsie  Bay,  N.  Y.,  1014;  Bay  Ridge  Chan- 
nel, the  triangular  area  between  Bay  Ridge  and  Red  Hook  channels,  and  Red 
Hook  and  Buttermilk  channels,  in  the  harbor  of  New  York,  1016;  Gowanus  Creek 
Channel,  New  York  Harbor,  1020;  Newtown  Creek,  N.  Y.,  1022;  removing  sunken 
vessels  or  craft  obstructing  or  endangering  navigation,  1025. 

Harbor  Lines. — Fast  side  of  East  River,  Long  Island  City,  N.  Y.,  from  canal  of 
Devoe  Manufacturing  Company  to  Newtown  Creek,  1025;  Brooklyn  side  of  East 
River,  N.  Y.,  between  Hamilton  avenue  and  New  York  and  Brooklyn  Bridge,  1028. 

A PPENDIX  F. 

REPORT  OF  MAJ.  H.  M.  ADAMS,  CORPS  OF  ENGINEERS. 

Improvements. — Harlem  River,  N.  Y.,  103L;  East  River  and  Hell  Gate,  N.  Y.,  1036; 
New  York  Harbor,  N.  Y.,  1038;  removing  sunken  vessels  or  craft  obstructing  or 
endangering  navigation,  1041. 

APPENDIX  G. 

REPORT  OF  LIEUT.  COL.  A.  M.  MILLER,  CORPS  OF  ENGINEERS. 

Improvements.— Burlington  Harbor,  Vt.,  1043;  Otter  Creek,  Vt.,  1045;  Narrows  of 
Lake  Champlain,  N.  Y.  and  Vt.,  1046;  Hudson  River,  N.  Y.,  1047;  harbor  at  Sau- 
o-erties,  N.  Y.,  1056;  harbor  at  Rondout,  N.  Y.,  1057;  harbor  at  Peekskill,  N.  Y., 
1058;  Passaic  River,  N.  J.,  1059;  channel  between  Staten  Island  and  New  Jersey, 
1060;  Elizabeth  River,  N.  J.,  1061;  Raritan  River,  N.  J.,  1062;  South  River,  N.  J., 
1064;  Raritan  Bay,  N.  J.,  1065;  Matawan  Creek,  N.  J.,  1066;  harbor  at  Keyport, 
N.  J.,  1067 ; Shoal  Harbor  and  Compton  Creek,  N.  J.,  1068 ; Shrewsbury  River,  N . J ., 
1069;  Manasquan  River,  N.  J.,  1070;  removing  sunken  vessels  or  craft  obstructing 
or  endangering  navigation,  1072. 

Harbor  Lines.— East  shore  of  Hudson  River  in  front  of  city  of  Yonkers,  N.  Y.,  1072. 

PART  II. 

APPENDIX  H. 

REPORT  OF  LIEUT.  COL.  C.  W.  RAYMOND,  CORPS  OF  ENGINEERS. 

Improvements. — Delaware  River,  N.  J.  and  Pa.,  1075;  harbor  between  Philadel- 
phia, Pa.,  and  Camden,  N.  J.,  1085;  Schuylkill  River,  Pa.,  1089;  ice  harbor  at 
Marcushook,  Pa.,  iron  pier  in  Delaware  Bay,  near  Lewes,  Del.,  1093;  Delaware 
Breakwater,  Del.,  1094;  harbor  of  refuge,  Delaware  Bay,  Del.,  1096;  Rancocas 
River,  N.  J.,  1097;  Alloway  Creek,  N.  J.,  1099;  Cooper  Creek,  N.  J.,  1100;  Goshen 
Creek,  N.  J.,  1102;  removing  sunken  vessels  or  craft  obstructing  or  endangering 
navigation,  1104.  , . _ , „ 

Surveys. — Delaware  River  from  Philadelphia,  Pa.,  to  deep  water  m Delaware  Bay, 
1105;  Schuylkill  River,  Pa.,  1114;  Mantua  Creek,  N.  J.,  1122;  Absecon  Inlet,  N.  J., 
1125. 
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APPENDIX  I. 

REPORT  OF  WM.  F.  SMITH,  UNITED  STATES  AGENT,  MAJOR  OF  ENGI- 
NEERS, UNITED  STATES  ARMY,  RETIRED.. 

Improvements. — Wilmington  Harbor,  Del.,  1145;  ice  harbor  at  Newcastle,  Del., 
Appoqninimink  River,  Del.,  1149;  Smyrna  River,  Del.,  1151 ; Murderkill  River,  Del., 
1152;  Mispillion  River,  Del.,  1154;  Broadkiln  River,  Del.,  inland  waterway  from 
Chincoteague  Bay,  Va.,  to  Delaware  Bay,  at  or  near  Lewes,  Del.,  1156;  Susque- 
hanna River,  above  and  below  Havre  de  Grace,  Md.,  1157;  Chester  River,  Md., 
from  Crumpton  to  Jones  Landing,  1159;  Choptank  River,  Md.,  1160;  La  Trappe 
River,  Md.,  1161;  Warwick  River,  Md.,  1163;  Broad  Creek  River,  Del.,  1164;  Nan- 
ticoke  River,  Del.  and  Md.,  1165;  Wicomico  River,  Md.,  1166;  Manokin  River, 
Md.,  Pocomoke  River,  Md..  1168;  Queenstown  Harbor,  Md.,  1170 ; Rockhall  Harbor 
and  inner  harbor  at  Rockhall,  Md.,.1171 ; removing  sunken  vessels  or  craft  obstruct- 
ing or  endangering  navigation,  1172. 

APPENDIX  J. 

REPORT  OF  LIEUT.  CHARLES  W.  KUTZ,  CORPS  OF  ENGINEERS. 

Improvements. — Patapsco  River  and  channel  to  Baltimore,  Md.,  1175;  channel  to 
Curtis  Bay,  in  Patapsco  River,  Baltimore  Harbor,  Md.,  1180;  harbor  of  southwest 
Baltimore  (Spring  Garden),  Md.,  removing  sunken  vessels  or  craft  obstructing  or 
endangering  navigation,  1181. 


APPENDIX  K. 

REPORT  OF  LIEUT.  COL.  CHAS.  J.  ALLEN,  CORPS  OF  ENGINEERS. 

Improvements. — Potomac  River  at  Washington,  D.  C.,  1183;  Occoquan  Creek,  Va., 
1190;  Aquia  Creek,  Va.,  1193;  Nomini  Creek,  Va.,  1195;  Lower  Machodoc  jreek, 
Va.,  1197;  Rappahannock  River,  Va.,  1198;  Urbana  Creek,  Va.,  1202;  York  River, 
Va.,  1203;  Mattaponi  River,  Va.,  1206;  Pamunkey  River, Va.,  1208;  James  River, Va., 
1209;  protection  of  Jamestown  Island,  Va.,  1219;  removing  sunken  vessels  or  craft 
obstructing  or  endangering  navigation,  1221. 

APPENDIX  L. 

REPORT  OF  MAJ.  THOS.  L.  CASEY,  CORPS  OF  ENGINEERS. 

Improvements. — Harbor  at  Norfolk  and  its  approaches,  Va.,  1223;  Western  Branch 
of  Elizabeth  River,  Va.,  1225;  Nausemond  River,  Va.,  1226;  Appomattox  River,  Va., 
1227;  harbor  at  Cape  Charles  City,  Va.,  Nandua  Creek,  Va.,  1229;  inland  water 
route  from  Norfolk,  Va.,  to  Albemarle  Sound,  N.  C.,  through  Currituck  Sound,  1230; 
Roanoke  River,  N.  C.,  1232;  Pasquotank  River,  N.  C.,  1233;  removing  sunken  vessels 
or  craft  obstructing  or  endangering  navigation,  1234. 

APPENDIX  M. 

REPORT  OF  CAPT.  W.  E.  CRAIGHILL,  CORPS  OF  ENGINEERS. 

Improvements. — Ocracoke  Inlet,  N.  C.,  1237 ; Fishing  Creek,  N.  C.,  1239;  Pamlico  and 
Tar  rivers,  N.  C.,  1240;  Contentnia  Creek,  N.  C.,  1242;  Trent  River,  N.  C.,1243; 
Neuse  River,  N.  C.,  1245;  inland  waterway  between  Newbern  and  Beaufort,  N.  C., 
1246;  harbor  at  Beaufort,  N.  C.,  1247;  inland  waterway  between  Beaufort  Harbor 
and  New  River,  N.  C.,  1249;  New  River,  N.  C.,  1250;  Black  River,  N.  C.,  1251 ; North 
East  (Cape  Fear)  River,  N.  C.,  1252;  Cape  Fear  River  above  Wilmington,  N.  C., 
1253;  Cape  Fear  River  at  and  below  Wilmington,  N.  C.,  1255. 

APPENDIX  N. 

REPORT  OF  MAJ.  E.  H.  RUFFNER,  CORPS  OF  ENGINEERS. 

Improvements. — Waccamaw  River,  N.  C.  and  S.  C.,  1265;  Little  Pedee  River,  S.  C., 
1267;  Great  Pedee  River,  S.  C.,  1269;  Winyah  Bay,  S.  C.,  1272;  Santee  River, 
S.  C.,  1275;  Wateree  River,  S.  C.,  1278;  Congaree  River,  S.  C.,  1280;  Charleston 
Harbor,  including  Sullivan  Island  and  Mount  Pleasant  shore,  S.  C.,  1283;  Wap- 
poo  Cnt,  S.  C.,  1286;  Beaufort  River,  S.  C.,  1288. 
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APPENDIX  O. 

REPORT  OF  CAPT.  CASSIUS  E.  GILLETTE,  CORPS  OF  ENGINEERS. 

Improvements.— Savannah  Harbor,  Ga.,  1291;  Savannah  River,  Ga 1299 >;  Sava“‘ 
nah  River  above  Augusta,  Ga.,  1301;  Darien  Harbor,  Ga.,  1303;  Altamaha  River, 
Ga.,  1306;  Oconee  River,  Ga.,  1308;  Ocmulgee  River,  Ga.,  1310;  Brunswick  Ha  - 
hor  Ga.  1313;  inside  water  route  between  Savannah,  Ga.,  and  Fernandma,  Fla., 
1318 ; removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation, 
1320.’ 

APPENDIX  P. 

REPORT  OF  LIEUT.  COL.  W.  H.  H.  BENYAURD,  CORPS  OF  ENGINEERS. 

Improvements.— Cumberland  Sound,  Ga.  and  Fla.,  1323;  St.  Johns  River,  Fla.,  1327 ; 
Volusia  Bar,  Fla.,  1330;  Ocklawaba  River,  Fla.,  1331;  St.  Augustine  Harbor  11a  , 
1332-  Indian  River,  Negro  Cut,  Jupiter  Inlet,  Fla.,  1333;  Caloosahatchee  River, 
Fla  ’ 1334;  Charlotte  Harbor  and  Pease  Creek,  Fla.,  1^5;  Sarasota  Bay,  Fla., 
1337-  Manatee  River,  Fla.,  1338;  Withlacoochee  River,  I la.,  1340;  Suwanee  River, 
Fla.,’ 1341 ; removing  sunken  vessels  or  craft  obstructing  or  endangering  naviga- 

Surveys  — St.  Johns  River,  Fla.,  at  Orange  Mills  Flats,  below  Palatka,  1343;  St. 

S Lucia  Inlet  and  River,  Fla.,  1348;  Hillsboro  Bay,  Fla.. ^TTimur^lI^AnMote 
Tampa  Bay,  through  Hillsboro  Bay  and  River,  to  the  city  of  Tampa,  13o7 , Anclote 
River,  Fla^,  1361;  Withlacoochee  River,  Fla.,  troth  its  mouth  to  the  head  of  navi- 
gation, 1363. 

APPENDIX  Q. 

REPORT  OF  LIEUT.  CHARLES  H.  McKINSTRY,  CORPS  OF  ENGINEERS. 
IMPROVEMBNT.-Harbor  at  Key  West,  Fla.,  including  entrance  thereto,  1371. 

APPENDIX  K. 

REPORT  OF  MAJ.  F.  A.  MAHAN,  CORPS  OF  ENGINEERS. 

Improvements.— Carrabelle  Bar  and  Harbor,  Fla.,  1375;  Apalachicola  Bay,  Fla., 
13777  Apalachicola  River,  the  Cutoff  and  lower  Chipola  River,  lla '^’atoh« 
River  Ga  1383;  Chattahoochee  River,  Ga.  and  Ala.,  1387,  ChoctawUatcnee 
River’  Fla! ’and  Ala.,  1394;  Pensacola  Harbor,  Fla.,  1397;  Escambia  and  Conecuh 
rivers’  Fla  and  Ala.,  1403;  Alabama  River,  Ala.,  1405;  Coosa  River,  Ga.  and  Ala., 
1413;  operating  and  care  of  canals  and  other  works  of  navigation  on  Coosa  River, 

Exam  Tn  auto  n!  '—Chi'p  o I a River,  Fla.,  from  Marianna  to  its  connection  with  the 
Apalachicola  River,  1423. 


APPENDIX  S. 

REPORT  OF  MAJ.  WM.  T.  ROSSELL,  CORPS  OF  ENGINEERS. 

IMPROVEMENTS—Harbor  at  Mobile,  Ala,,  1425 ; Black  WarnorRiver  Ala  from  Tus- 
caloosa to  Daniels  Creek,  1430;  operating  and  care  of  locks  “d  Black 

Warrior  River,  Ala.,  1431;  Warrior  and  Tombigbee ‘ rivers, Ala.  and ^Mlss.,  144  , 
Noxubee  River,  Miss.,  1440;  Pascagoula  River,  Miss., 

Mi,,  Reaf  River  Miss,  1442;  Pearl  River,  below  Jackson,  Miss.,  1445,  Rearirtnei 

between ’clrthage  and  Jacks’o..,  Miss.,  1444;  Pearl  River  between  Edinburg  and 
Sunv^Ca^Tto' ^o^mL*  Warrior  River  and  Five-mile  Creek,  Ala.,  1446. 

APPENDIX  T. 

REPORT  OF  MAJ.  JAMES  B.  QUINN,  CORPS  OF  ENGINEERS. 
Inspection  of  the  improvement  of  the  South  Pass  of  the  Mississippi  River,  1447. 
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APPENDIX  U. 

RETORT  OF  MAJ.  JAMES  B.  QUINN,  CORPS  OF  ENGINEERS. 

Improvements. — Chefuncte  River  and  Bogue  Falia,  La.,  1464;  Tickfaw  River  and 
tributaries,  La.,  1465 ; Amite  Riverand  Bayou  Manckac,  La.,  1467 ; Bayou  Lafourche, 
La.,  1468;  Bayou  Plaquemine,  Grand  River,  and  Pigeon  bayous,  La.,  1471;  Bayou 
Courtabieau,  La.,  1474;  Bayou  Teche,  La.,  1475;  channel,  bay,  and  passes  of  Bayou 
Vermilion,  La.,  1477;  Mermentau  River  and  tributaries,  La.,  1478;  mouth  and 
passes  of  Calcasieu  River,  La.,  1480;  harbor  at  Sabine  Pass,  Tex.,  1482;  Sabine 
River,  Tex.,  1485;  closing  crevasse  in  Pass  a Loutre,  Mississippi  River,  1487; 
removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation,  1489. 

Survey. — Homochitto  River,  Miss.,  1489. 


APPENDIX  Y. 

REPORT  OF  MAJ.  JAMES  B.  QUINN,  CORPS  OF  ENGINEERS. 

Improvements. — Galveston  Harbor,  Tex.,  1491;  ship  channel  in  Galveston  Bay, 
Tex.,  1505;  operating  and  care  of  Morgan  Canal,  Tex.,  channel  in  West  Galveston 
Bay,  Tex.,  1507;  Trinity  River,  Tex.,  1508;  Buffalo  Bayou,  Tex.,  1510;  Brazos 
River,  Tex.,  1511. 

Surveys. — Mouth  of  Double  Bayou,  on  east  side  of  Galveston  Bay,  Tex.,  1512;  chan- 
nel from  mouth  of  jetties  at  Galveston,  Tex.,  through  existing  ship  channel  and  tip 
Buffalo  Bayou  to  Houston,  and  for  a harbor  at  or  near  Houston,  1515;  character 
and  value  of  improvements  made  at  the  Pass  of  Aransas,  Tex.,  by  the  Aransas  Pass 
Harbor  Company,  1527. 

Harbor  Lines. — Galveston  Harbor,  Tex.,  1571. 


APPENDIX  W. 


REPORT  OF  MAJ.  J.  H.  WILLARD,  CORPS  OF  ENGINEERS. 

Improvements. — Red  River,  La.  and  Ark.,  1575;  Red  River  above  Fulton,  Ark., 
1588;  Cypress  Bayou,  Tex.  and  La.,  1589;  Ouachita  and  Black  rivers,  Ark.  and  La., 
1594;  Bayou  Bartholomew,  La.  and  Ark.,  1613;  Bceuf  River,  La.,  1614;  Tensas  River 
and  Bayou  Mayon,  La.,  1616;  Yazoo  River,  Miss.,  1619;  mouth  of  Yazoo  River  and 
harbor  of  Vicksburg,  Miss.,  1625;  Tallahatchie  River,  Miss.,  1637;  Big  Sunflower 
River,  Miss.,  1639;  water  gauges  on  the  Mississippi  River  and  its  principal  tribu- 
taries, 1642. 

APPENDIX  X. 

REPORT  OF  CAPT.  WM.  L.  SIBERT,  CORPS  OF  ENGINEERS. 

Improvements. — Removing  obstructions  in  Arkansas  River,  Ark.  and  Ivans.,  1647; 
improving  Arkansas  River,  Ark.,  1649;  White  River,  Ark.,  1665;  Black  River,  Ark. 
and  Mo.,  1669;  Current  River,  Ark.  and  Mo.,  1671;  St.  Francis  Rive?,  Ark.,  1673; 
St.  Francis  River,  Mo.,  1675. 

Surveys. — Arkansas  River  at  Dardanelle,  Ark.,  1676;  St.  Francis  River,  Ark.,  with 
view  to  affording  slack-water  navigation  up  to  Wittsburg,  and  to  Marianna  on 
L’Anguille  River,  1678. 

PART  III. 


APPENDIX  Y. 

REPORT  OF  MAJ.  THOS.  H.  HANDBURY,  CORPS  OF  ENGINEERS. 

Improvements.— Removing  snags  and  wrecks  from  Mississippi  River  below  mouth 
of  Missouri  River,  1687;  Mississippi  River  between  Ohio  and  Missouri  rivers, 
1698;  harbor  at  St.  Louis,  Mo.,  1730;  preventing  the  Mississippi  River  from  break- 
ing through  into  Cache  River  at  or  near  a point  known  as  Beechridge,  a few  miles 
above  Cairo,  111.,  1732. 

APPENDIX  Z. 

REPORT  OF  CAPT.  C.  McD.  TOWNSEND,  CORPS  OF  ENGINEERS. 

Improvements. — Operating  snag  boats  and  dredge  boats  on  Upper  Mississippi  River, 
1733;  Mississippi  River  between  mouth  of  Missouri  Riverand  St.  Paul,  Minn., 
1743;  operating  and  care  of  Des  Moines  Rapids  Canal  and  Dry  Dock,  1794;  operat- 
ing and  care  of  Galena  River  improvement,  111.,  1802. 

Harbor  Lines. — Davenport,  Iowa,  1805. 
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APPENDIX  A A. 

REPORT  OF  MAJ.  FREDERIC  V.  ABBOT,  CORPS  OF  ENGINEERS. 

Improvements.— Mississippi  River  between  St.  Paul  and  Minneapolis,  Minn,  (con- 
struction of  Lock  and  Dam  No.  2),  1809;  construction  of  reservoirs  at  head  wate  rs  of 
Mississippi  River,  1812;  operating  and  care  of  reservoirs  at  head  waters  of  Missis- 
sippi River,  1816;  Chippewa  River,  including  yellow  banks,  Wis.,  1821;  St.  Croix 
River,  Wis.  and  Minn.,  1823;  Minnesota  River,  Minn.,  1826;  Red  River  of  the  North, 
Minn,  and  N.  Dak.,  1827 ; gauging  Mississippi  River  at  or  near  St.  Paul,  Minn.,  1831. 

Survey. — Big  Stone  Lake  and  Lake  Traverse,  Minn.,  for  reservoirs,  1834. 

APPENDIX  B B. 

REPORT  OF  CAPT.  J.  C.  SANFORD,  CORPS  OF  ENGINEERS. 

Improvements. — Missouri  River  between  Stubbs  Ferry,  Mont.,  and  the  lower  limits 
of  Sioux  City,  Iowa,  1841;  improving  upper  Missouri  River  by  snagging,  1865; 
Yellowstone  River,  Mont,  and  N.  Dak.,  1866. 

APPENDIX  C 0. 

REPORT  OF  MA.T.  DAN  C.  KINGMAN,  CORPS  OF  ENGINEERS. 

Improvements. — Obion  River,  Tenn.,  1869;  Forked  Deer  and  Obion  rivers,  Tenn., 
1872;  Cumberland  River,  Tenn.  and  Ky.,  1875. 

APPENDIX  D D. 

REPORT  OF  MAJ.  DAN  C.  KINGMAN,  CORPS  OF  ENGINEERS. 

Improvements. — Tennessee  River  system,  1891;  Tennessee  River,  1892;  operating 
and  care  of  Muscle  Shoals  Canal,  Tennessee  River,  1925;  French  Broad  and  Little 
Pigeon  rivers,  Tenn.,  1937 ; Clinch  River,  Tenn.  and  Va.,  1943. 

APPENDIX  E E. 

REPORT  OF  CAPT.  J.  G.  WARREN,  CORPS  OF  ENGINEERS. 

Improvements. — Falls  of  the  Ohio  River  at  Louisville,  Ky.,  1951;  operating  and 
care  of  Louisville  and  Portland  Canal,  Kv..  1957 ; Wabash  River,  Ind.  and  111., 
1970;  operating  and  care  of  lock  and  dam  at  Grand  Rapids,  Wabash  River.  1983; 
White  River,  Ind.,  1984;  Tradewater  River,  Ky*.,  reconstruction  of  Lock  No.  2, 
Green  River,  at  Rumsey,  Ky.,  Green  River,  Ky.,  above  mouth  of  Big  Barren  River 
(Lock  No.  5),  1985;  operating  and  care  of  locks  and  dams  on  Green  and  Barren 
rivers,  Ky.,  1993;  Rough  River,  Ky.,  2009;  operating  and  care  of  lock  and  dam  in 
Rough  River,  Ky.,  2010;  Kentucky  River,  Ky.,  2012;  operating  and  keeping  in 
repair  the  seven  locks  and  dams  in  Kentucky  River,  Ky.,  2024. 

APPENDIX  F F. 

REPORT  OF  MAJ.  W.  H.  BIX  BY,  CORPS  OF  ENGINEERS. 

Improvements. — Ohio  River,  2042;  operating  snag  boats  on  the  Ohio  River,  2070; 
operating  and  care  of  David  Island  Dam,  Ohio  River,  n jar  Pittsburg,  Pa.,  2077; 
movable  dams  in  )hio  River,  2080;  Muskingum  River,  Ohio,  2094;  operating  and 
care  of  locks  and  dams  on  Muskingum  River.  Ohio,  2095;  Little  Kana  ■■  ha  River, 
W ^ra.,  2113;  operating  and  care  of  lock  and  dam  in  Little  Kanawha  River,  W. 
Va.,  2115;  Great  Kanawha  River,  W.  Va.,  2118;  operating  and  care  of  locks 
and  dams  on  Great  Kanawha  River,  W.  Va.,  2129;  Elk  River,  W.  Va.,  2137; 
Gauley  River,  W.  Va.,  2138;  New  River,  Va.  and  W.  Va.,  Guyandotte  River,  W. 
Va.,  2140;  Big  Sandy  River,  W.  Va.  and  Ky.,  2143;  operating  and  care  of  lock  and 
dam  in  Big  Sandy  River,  W.  Va.  and  Ky.,  2150;  Tug  Fork  of  Big  Sandy  River,  W. 
Va.  and  Ky.,  2152;  Levisa  Fork  of  Big  Sandy  River,  Ky.,  2155. 

Surveys. — Ohio  River,  from  Marietta,  Ohio,  to  Pittsburg,  Pa.,  preliminary  report, 
2157;  Big  Sandy  River,  including  Tug  Fork  and  Louisa  (Levisa)  Fork,  W.  Va.  and 
Ky,,  for  locks  and  dams,  2159. 
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APPENDIX  G G. 

REPORT  OF  MAJ.  CHAS.  P.  POWELL,  CORPS  OF  ENGINEERS. 

Improvements.— Monongahela  River,  W.  Va.,  2173;  operating  and  care  of  locks  and 
dams  on  Monongahela  River,  W.  Va.  and  Pa.,  2182;  Allegheny  River,  Pa.,  2202 ; con- 
struction of  locks  and  dams  at  Herr  Island,  above  the  head  of  Six-mile  Island,  and 
at  Springdale,  Allegheny  River,  2206. 

Survey. — For  removal  of  dam  in  Upper  Allegheny  River,  near  Corydon,  Pa.,  and  of 
dams  and  rapids  in  Conewango  Creek,  2211. 

APPENDIX  H H. 

REPORT  OF  MAJ.  CLINTON  B.  SEARS,  CORPS  OF  ENGINEERS. 

Improvements. — Harbor  at  Grand  Marais,  Minn.,  2217 ; harbor  at  Agate  Bay,  Minn., 
2220;  harbor  at  Duluth,  Minn.,  and  Superior,  Wis.,  2223;  harbor  at  Ashland,  Wis., 
2210;  harbor  at  Ontonagon,  Mich.,  2242;  improvement  and  operating  and  care  of 
waterway  from  Keweenaw  Bay  to  Lake  Superior,  Mich.,  2244 ; harbor  at  Marquette, 
Mich.,  2252;  harbor  of  refuge  at  Marquette  Bay,  Mich.,  2284;  harbor  of  refuge  at 
Grand  Marais,  Mich.,  2285;  removing  sunken  vessels  or  craft  obstructing  or  endan- 
gering navigation,  2287. 

APPENDIX  I I. 

REPORT  OF  CAPT.  GEO.  A.  ZINN,  CORPS  OF  ENGINEERS. 

Improvements. — Menominee  Harbor,  Mich,  and  Wis.,  2289 ; Menominee  River,  Mich, 
and  Wis.,  2291;  Oconto  Harbor,  Wis.,  2292;  Pensaukee  Harbor,  Wis.,  2294;  Green 
Bay  Harbor,  Wis.,  2295;  Sturgeon  Bay  and  Lake  Michigan  Ship  Canal,  Wis.,  2297; 
operating  and  care  of  Sturgeon  Bay  and  Lake  Michigan  Ship  Canal,  Wis.,  2303 ; 
Sturgeon  Bay  Canal  harbor  of  refuge,  Wis.,  2308;  Ahnapee  Harbor,  Wis.,  2310; 
Kewaunee  Harbor,  Wis.,  2312;  Two  Rivers  Harbor,  Wis.,  2315 ; Manitowoc  Harbor, 
Wis.,  2316;  Sheboygan  Harbor, Wis.,  2320;  Port  Washington  Harbor,  Wis.,  harbor 
of  refuge  at  Milwaukee,  Wis.,  2324;  Milwaukee  Harbor,  Wis.,  2325;  South  Mil- 
waukee Harbor,  Wis.,  2328;  Racine  Harbor,  Wis.,  2330;  Kenosha  Harbor,  Wis., 
2333;  Waukegan  Harbor,  111.,  2336;  F<»x  River,  Wis.,  2338;  operating  and  care  of 
locks  and  dams  on  Fox  River,  Wis.,  2395. 

PANT  IY. 

APPENDIX  J J. 

REPORT  OF  MAJ.  W.  L.  MARSHALL,  CORPS  OF  ENGINEERS. 

Improvements. — Chicago  Harbor,  111.,  2415;  Chicago  River,  111.,  2421;  Calumet  Har- 
bor, 111.,  2425;  Calumet  River,  111.  and  Jnd.,  2430;  Illinois  River,  111.,  2436;  oper- 
ating and  care  of  Lagrange  and  Kampsville  locks,  Illinois  River,  and  approaches 
thereto,  2442 ; construction  of  Illinois  and  Mississippi  Canal,  2447;  operating  and 
care  of- Illinois  and  Mississippi  Canal — canal  around  lower  rapids  of  Rock  River 
at  Milan,  111.,  2486. 

APPENDIX  K K. 

REPORT  OF  LIEUT.  COL.  G.  J.  LYDECKER,  CORPS  OF  ENGINEERS. 

Improvements. — Michigan  City  Harbor,  Inch,  2489;  St.  Joseph  Harbor,  Mich.,  2494; 
St.  Joseph  River,  Mich.,  2499;  South  Haven  Harbor,  Mich.,  2501;  Saugatuck  Har- 
bor, Mich,  2504;  Kalamazoo  River,  Mich.,  harbor  at  Holland  (Black  Lake),  Mich.,' 
2506;  Grand  Haven  Harbor,  Mich.,  2509;  Grand  River,  Mich.,  2511;  Muskegon 
Harbor,  Mich.,  2515 ; White  Lake  Harbor,  Mich.,  2518  ; Pentwater  Harbor,  Mich., 
2520;  Ludington  Harbor,  Mich.,  2522;  Manistee  Harbor,  Mich.,  2525;  harbor  of 
refuge  at  Portage  Lake,  Manistee  County,  Mich.,  2526;  Frankfort  Harbor,  Mich.* 
2529;  Charlevoix  Harbor,  Mich.,  2532;  Petoskey  Harbor,  Mich.,  2535. 

Survey. — Kalamazoo  River,  Mich.,  from  Saugatuck  to  New  Richmond,  2537. 
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APPENDIX  L L. 

REPORT  OF  LIEUT.  COL.  G.  J.  LYDECKER,  CORPS  OF  ENGINEERS. 

Improvements. — Ship  channel  connecting  waters  of  the  Great  Lakes  between  Chi- 
cago, Duluth,  and  Buffalo,  2548;  St.  Marys  River  at  the  falls,  Mich.,  2554; 
operating  and  care  of  St.  Marys  Falls  Canal,  Mich.,  2561;  Hay  Lake  Channel,  St. 
Marys  River,  Mich.,  2572;  Cheboygan  Harbor,  Mich.,  2576;  Alpena  Harbor  (Thun- 
der Bay  River),  Mich.,  2578;  Saginaw  River,  Mich.,  2579;  Sebewaing  River,  Mich., 
2581;  harbor  of  refuge  at  Sandbeach,  Lake  Huron,  Mich.,  2583;  mouth  of  Black 
River,  Mich,,  2585 ; Black  River  at  Port  Huron,  Mich.,  2586 ; Pine  River  Mich.,  2588 ; 
Belle  River,  Mich.,  2589;  St.  Clair  Flats  Canal,  Mich.,  2591;  operating  and  care  of 
St,  Clair  Flats  Canal,  Mich.,  2592 ; Clinton  River,  Mich.,  2595 ; Detroit  River,  Mich., 
2597;  Rouge  River,  Mich.,  2598;  construction  of  turning  basin  in  Rouge  River, 
Mich.,  2599.  ...  . . 

Surveys. — Saginaw,  Shiawassee,  Bad,  and  Flint  rivers,  Mich.,  2600;  Saginaw  River, 
Mich.,  from  its  head  to  Saginaw  Bay,  2604;  Rouge  River,  Mich.,  from  Wabash 
Bridge  crossing  to  Maples  road,  2,605. 

Harbor  Lines. — St.  Clair  River  at  Port  Huron,  Mich.,  2607. 

APPENDIX  M M.  ' 

REPORT  OF  COL.  JARED  A.  SMITH,  CORPS  OF  ENGINEERS. 

Improvements. — Monroe  Harbor,  Mich.,  2612;  Toledo  Harbor,  Ohio,  2614;  Port 
Clinton  Harbor,  Ohio,  2647;  Sandusky  Harbor,  Ohio,  2650;  Huron  Harbor,  Ohio, 
2653;  Vermilion  Harbor,  Ohio,  2656;  Black  River  (Lorain)  Harbor,  Ohio,  2658; 
Cleveland  Harbor,  Ohio,  2661;  Fairport  Harbor,  Ohio,  2676;  Ashtabula  Harbor, 
Ohio,  2679;  Conneaut  Harbor,  Ohio,  2683;  removing  sunken  vessels  or  craft 
obstructing  or  endangering  navigation,  2687.  . 

Surveys. — Monroe  Harbor,  Mich.,  2689;  straight  channel  in  Maumee  River  and  Bay, 
Ohio,  2693;  Starve  Island  Reef,  near  South  Bass  Island,  in  Lake  Erie,  Ohio,  2705; 
bar  at  mouth  of  Sandusky  Harbor,  Ohio,  2708;  Black  River  (Lorain)  Harbor,  Ohio, 
2717;  breakwater  at  Cleveland  Harbor,  Ohio,  2724. 

Harbor  Line.— Sandusky  Harbor,  Ohio,  2733. 

APPENDIX  N N. 

REPORT  OF  MAJ.  THOMAS  W.  SYMONS,  CORPS  OF  ENGINEERS. 

Improvements. — Erie  Harbor,  Pa.,  2737;  harbor  at  Dunkirk,  N.  Y.,  2748;  Buffalo 
Harbor,  N.  Y.,2756;  Tonawanda  Harbor  and  Niagara  River,  N.  Y.,  2788 ; ^Niagara 
River  from  Tonawanda  to  Port  Day,  N.  Y.,  2792 ; Wilson  Harbor,  N.  Y.,  2795. 

APPENDIX  O O. 

REPORT  OF  MAJ.  W.  S.  STANTON,  CORPS  OF  ENGINEERS. 

Improvements. — Harbor  at  Charlotte,  N.  Y.,  2799 ; harbor  at  Great  Sodus  Bay,  N.  Y., 
2801 ; harbor  at  Little  Sodus  Bay,  N.  Y.,  2804 ; harbor  at  Oswego,  N.  Y.,  2806 ; harbor 
at  Sacketts  Harbor,  N.  Y.,  harbor  at  Cape  Vincent,  N.  Y.,  2809;  shoals  between 
Sister  Islands  and  Crossover  Light  and  between  Ogdensburg  and  the  toot  of  Lake 
Ontario,  St.  Lawrence  River,  N.  Y.,  2810;  harbor  at  Ogdensburg,  N.  Y.,  2812. 

APPENDIX  P P. 

REPORT  OF  LIEUT.  COL.  HIRAM  M.  CHITTENDEN,  U.  S.  VOLUNTEERS, 
CAPTAIN,  CORPS  OF  ENGINEERS. 

Preliminary  examination  of  reservoir  sites  in  Wyoming  and  Colorado,  2815. 

APPENDIX  Q Q. 

REPORT  OF  COL.  CHAS.  R.  SUTER,  CORPS  OF  ENGINEERS. 

Survey  of  Shag  Rocks,  Arch  Rock,  Blossom  Rock,  Two  Mission  Rocks,  and  Anita 
Rock,  San  Francisco  Harbor,  Cal.,  2923. 
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APPENDIX  R R. 

REPOET  OF  MAJ.  CHAS.  E.  L.  B.  DAVIS,  CORPS  OF  ENGINEERS. 

^ B^°\’  CalV  2927 J deep-water  harbor  at  San  Pedro 
2932.  C L’  ^ ’ W lmmgt°n  Harbor'  Cal->  2931;  San  Luis  Obispo  Harbor,  Cal., 

APPENDIX  S S. 

REPORT  OF  MAJ.  W.  H.  HEUER,  CORPS  OF  ENGINEERS. 


IMPROVEMESTS.-Oakland  Harbor,  Cal.,  2985;  San  Joaquin  River,  Cal.,  2938;  Moke- 
il.,  ..941,  Sacramento  and  leather  Rivers,  Cal.,  2942;  Napa  River 
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APPENDIX  T T. 

REPORT  OF  MAJ.  W.  L.  FISK,  CORPS  OF  ENGINEERS. 
Improvements  -Port  Orford  Harbor,  Oreg.,  Coquille  River,  Ore-  '2958-  Connill* 
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REPORT  OF  MAJ.  W.  L.  FISK,  CORPS  OF  ENGINEERS 
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APPENDIX  V V. 

EE  POET  OF  CAPT.  HAREY  TAYLOE,  CORPS  OF  ENGINEERS 
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APPENDIX  H 


IMPROVEMENT  OF  DELAWARE  RIVER  AND  BAY  AND  OF  WATERS  TRIBU- 
TARY THERETO,  NEW  JERSEY,  PENNSYLVANIA,  AND  DELAWARE,  AND 
OF  RIVERS  AND  HARBORS  IN  SOUTHEASTERN  NEW  JERSEY. 


REPORT  OF  LIEUT.  COL.  C.  W.  RAYMOND,  CORPS  OF  ENGINEERS,  OFFI- 
CER IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30, 1898,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 


1.  Delaware  River,  New  Jersey  and  Penn- 

sylvania. 

2.  Harbor  between  Philadelphia,  Penn- 

sylvania, and  Camden,  New  Jersey. 

3.  Schuylkill  River,  Pennsylvania. 

4.  Ice  harbor  at  Marcushook,  Pennsyl- 

vania. 

5.  Construction  of  iron  pier  in  Delaware 

Bay,  near  Lewes,  Delaware. 

6.  Delaware  Breakwater,  Delaware. 


7.  Construction  of  harbor  of  refuge, 

Delaware  Bay.  Delaware. 

8.  Rancocas  River,  New  Jersey. 

9.  Alloway  Creek,  New  Jersey. 

10.  Cooper  Creek,  New  Jersey. 

11.  Goshen  Creek,  New  Jersey. 

12.  Removing  sunken  vessels  or  craft  ob- 

structing or  endangering  naviga- 
tion. 


SURVEYS. 

13.  Delaware  River.  16.  Absecon  Inlet,  Atlantic  City,  New 

14.  Schuylkill  River,  Pennsylvania.  Jersey. 

15.  Mantua  Creek,  New  Jersey. 


United  States  Engineer  Office, 

Philadelphia , Pa.,  July  21 , 1898. 

General  : I have  the  honor  to  transmit  herewith  the  annual  reports 
for  the  works  of  river  and  harbor  improvement  in  my  charge  for  the 
fiscal  year  endiug  June  30, 1898. 

Very  respectfully,  your  obedient  servant, 

0.  W.  Raymond, 

IAeut.  Colt,  Corps  of  Engineers. 

Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers , TJ.  8.  A. 


H i. 

IMPROVEMENT  OF  DELAWARE  RIVER,  NEW  JERSEY  AND  PENNSYL- 
VANIA. 

An  account  of  this  improvement  is  contained  in  the  Annual  Report 
of  the  Chief  of  Engineers  for  1896,  page  877. 

Expenditures  during  the  past  fiscal  year  have  been  applied  to  the 
following  operations: 
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1.  Examinations  at  Kinkora  Bar,  Five  Mile  Bar,  Bulkhead  Bar,  and 

Bulkhead  Bar  Dike.  . . 

2.  Improvement  and  survey  of  Pernwig  Bar. 

3.  Improvement  and  survey  of  Cherry  Island  Flats. 

4.  Improvement  and  survey  of  Dan  Baker  Shoal  and  Duck  Creek 
Flats,  including  improvement  of  shoal  between  deep  water  above  Dan 
Baker  Shoal  and  deep  water  below  Pea  Patch  Island  (otf  Salem  Cove). 

5.  Bepairing  the  dike  on  Government  reservation  at  the  junction  ot 
the* Delaware  and  Schuylkill  rivers  at  Fort  Mifflin. 

These  operations  will  be  described  m the  above  order.  The  localities 
referred  to  and  previous  operations  thereat  are  described  m the  Annual 
Report  of  the  Chief  of  Engineers  for  1896,  pages  88O-880. 

1.  EXAMINATIONS. 

Kinkora  Bar. — A recent  examination  shows  that  the  channel  through 
this  bar  has  a minimum  depth  of  8£  feet  at  low  water.  , 

Five  Mile  Bar. t— A recent  examination  shows  that  the  channel  through 
this  bar  has  a depth  of  26  feet  at  mean  low  water  over  its  whole  width. 
This  bar  was  dredged  in  connection  with  the  improvement  of  Philadel- 

^BiMchead  Bar. — A recent  examination  shows  that  the  channel  through 
this  bar  has  a minimum  depth  of  26  feet  at  mean  low  water. 

Bulkhead  Bar  Dike.— The  examination  was  made  to  determine  the 
extent  and  cost  of  proposed  repairs  to  the  dike,  which  will  be  made 
during  the  present  season  with  funds  now  available. 

Improvement  and  survey  of  Perriwig  Bar.— The  river  and  harbor  act 
of  June  3, 1896.  required  the  expenditure  of  $5,000  from  the  appropria- 
tion for  improving  Delaware  River  upon  this  work.  During  the  fiscal 
year  ending  June  30,  1897,  an  examination  was  made  of  the  channel 
dredged  in  1895,  and  it  was  found  to  show  evidences  of  shoahng,  havin, 
a denth  of  6 feet  at  mean  low  water  over  a width  of  from  75  to  200  feet. 
It  was  proposed  to  widen  the  channel  to  200  feet  over  its  entire  length, 
as  the  shoaled  channel  was  an  inconvenience  to  navigation. 

During  the  past  fiscal  year  operations  were  in  progress  under  a icon- 
tract  with  Percy  H.  Wilson,  of  Camden,  TS.  J.,  dated  April  18, 1898, , for 
redredging  the  channel  through  this  bar,  which  had  shoaled  on  its  sides 
and  axis,  to  a depth  of  6 feet  at  mean  low  water °™r17a  ^ fCom 

feet  Work  under  this  contract  was  commenced  May  17, 1898,  and  com- 
pleted  June  29,  1898,  a total  of  14,500  cubic  yards,  scow  measurement, 
having  been  removed,  completing  the  project  by  the  exhaustion  ot 
funds.”  The  dredged  material  was  deposited  m Biles  Greek,  behind 
Biles  Island.  Surveys  were  made  before  the  work  was  commenced  and 
after  its  completion. 

2.  IMPROVEMENT  AND  SURVEY  OF  CHERRY  ISLAND  FLATS. 

During  the  fiscal  year  ending  June  80, 1897,  a hydrographic  survey 
of  this  part  of  the  river,  extending  from  Oldmans  Point  to  the  mouth  ot 
the  Christiana  River,  was  made  for  the  purpose  of  comparison  with  pi  e- 
vious  surveys  with  a view  to  determining  the  changes  m progr 

the  effects  of  improvements.  , . , •- 

Under  date  of  September  23,  1896,  contractwas  enteredinto  with 
the  Morris  & Cumings  Dredging  Company,  °f Kew  York,  for  dredging 
the  channel  on  the  west  side  of  the  flats  to  a depth  of  26  feet  at  mean 
low  water.  Work  under  this  contract  was  commenced  on  October  61, 
1896,  and  continued  to  December  20, 1896,  when  the  dredge  was  run 
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into  and  sunk  by  a steamer.  Operations  were  resumed  on  April  29, 
1897.  During  the  fiscal  year  ending  June  30,  1897,  169,235  cubic  yards 
of  material,  scow  measurement,  were  removed  under  this  contract. 

During  the  past  fiscal  year  operations  were  in  progress  under  the 
above-mentioned  contract  until  November  26,  1897,  when  the  dredge 
was  again  run  into  and  badly  damaged  by  a steamer.  Further  opera- 
tions by  other  plant  being  impracticable,  on  account  of  the  lateness 
of  the  season,  the  contract  was  closed  on  the  above  date.  Three  hun- 
dred and  forty-four  thousand  two  hundred  and  eight  cubic  yards,  scow 
measurement,  were  removed  during  the  year,  making  the  total  removed 
under  the  contract  5.13,443  cubic  yards.  The  resulting  channel  has  a 
low  water  depth  of  26  feet  over  a width  varying  from  220  to  265  feet,  with 
a length  of  13,600  feet.  It  is  proposed  to  complete  this  channel  to  the 
width  of  400  feet  during  the  present  season  with  funds  now  available. 

3.  IMPROVEMENT  AND  SURVEY  OF  DAN  BARER  SHOAL  AND  DUCK 

CREEK  FLATS. 

During  the  fiscal  year  ending  June  30, 1897,  a survey  of  Duck  Creek 
Flats  was  completed. 

A Board  of  officers  of  the  Corps  of  Engineers  was  constituted  by 
Special  Orders  No.  19,  Headquarters  Corps  of  Engineers,  United  States 
Array,  dated  July  28,  1896,  to  consider  and  report  on  the  project  for 
the  dike  between  Beedy  Island  and  Liston  Point,  in  accordance  with 
the  provisions  of  the  river  and  harbor  act  of  June  3, 1896. 

The  full  report  of  the  Board,  dated  December  7,  1896,  is  printed  in 
the  report  of  the  Chief  of  Engineers  for  1897,  pages  1199-1205. 

The  recommendations  of  the  Board  having  been  approved  by  the 
Secretary  of  War  on  December  30, 1896,  the  adopted  project  for  the 
improvement  of  the  river  was  thereby  modified  so  as  to  provide  for 
the  enlargement  of  the  channel  from  deep  water  at  the  head  of  the  bay 
to  deep  water  above  Dan  Baker  Shoal  by  dredging  instead  of  by  the 
action  of  dikes. 

Under  date  of  July  31, 1896,  the  contract  of  the  Delaware  Construc- 
tion Company,  of  Wilmington,  Del.,  dated  November  11,  1895,  for  the 
construction  and  repair  of  dikes  at  Beedy  Island  and  Liston  Point 
was  annulled  by  authority  of  the  Secretary  of  War,  and  the  resulting 
loss  of  the  contractors  was  adjusted  on  August  VJ,  1896,  by  the  pay- 
ment to  them  of  the  sum  oL  $54,350.35,  in  accordance  with  the  provi- 
sions of  the  river  and  harbor  act  of  June  3,  1896. 

Under  date  of  February  26,  1897,  contract  was  entered  into  with  the 
Morris  & Cumings  Dredging  Company,  of  New  York,  for  dredging  a 
channel  with  a least  depth  of  26  feet  at  mean  low  water  and  a least 
width  of  600  feet  from  deep  water  at  the  head  of  the  bay  to  deep  water 
above  Dan  Baker  Shoal,  the  quantity  of  material  to  be  removed  during 
the  current  season  being  about  3,000,000  cubic  yards,  scow  measure- 
ment. Work  under  this  contract  was  commenced  on  April  2,  1897,  and 
at  the  close  of  the  fiscal  year  ending  June  30, 1897,  756,316  cubic  yards, 
scow  measurement,  had  been  removed.  Under  date  of  June  18,  1897, 
this  contract  was  modified  by  authority  of  the  Chief  of  Engineers, 
dated  June  4,  1897,  so  as  to  provide  for  the  formation  of  a channel  600 
feet  wide  and  26  feet  deep  at  mean  low  water  from  deep  water  above 
Dan  Baker  Shoal  to  deep  water  below  Pea  Patch  Island  by  the  removal 
of  about  300,000  cubic  yards  of  material,  scow  measurement,  the  work 
to  be  done  at  the  same  price,  and  completed  on  or  before  June  30,  1898. 

During  the  past  fiscal  year  work  was  in  progress  under  the  above- 
mentioned  contract  until  December  23,  1897,  when  it  was  suspended 
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for  the  winter  season.  Operations  were  resumed  March  21, 1898,  and 
ovesHll  in  progress,  a total  of  3,009,334  cubic  yards,  scow  measure- 
ment, having  been  removed,  making  a total  to  date  of  3,825,650  cubic 

11, 1897,  by  the  authority  of  the  Chief  of 
Fimineers  the  amount  to  be  expended  under  the  contract  was  increased 
f g *ann’nnn  tnTuo  000  and  on  March  28, 1898,  the  project  was  fur- 

ESC  £ VrS°'CSh,,,n,, ««  « K 

at  mean  low  water  from  deep  water  above  Dan  Baker  bhoal  t0 
water  below  Pea  Patch  Island,  at  an  additional  estimated  cost  of 
$45,000,  the  work  to  be  done  at  the  same  price,  and  completed  on  or 
before  September  30, 1898. 

4.  REBUILDING  AND  ENLARGING  DIKE  AT  FORT  MIFFLIN. 

The  river  and  harbor  act  of  June  3, 1896,  required  the  expenditure 
of  $3,000  from  the  appropriation  for  improving  Delaware  River  upon 

^UmleiMlate  of  October  7, 1896,  contract  was  entered  into » with  James 
T rowffiil  of  Paulsboro,  N.  J.,  for  the  required  reconstruction  and 
extension  ’ Work  under  this  contract  was  completed  in  December, 
1896.  The  dike  on  the  northeastern  side  of  the  reservation,  exte^ ndmg 
from  high  ground  at  the  old  Lazaretto  for  a distance  of  1,800  feet  a ong 
the  Schuylkill  River  front  and  an  additional  distance  of  300  feet  along 
the  Delaware  River  front,  was  rebuilt  and  repaired.  The  top  is  now 
in  fppt  above  mean  low  water  and  has  a width  of  12  feet.  Ike  interior 

firhasasCpeoflon  2,  and  the  stone  revetment  on  the  exterior 

slope  has  been  belaid  and  raised  to  the  full  height  of  the  dike.  A bal- 

6 feet  and  relaying  the  face  stone,  in  renewing  a sluice  through  the  short 
connecting  bank  between  the  main  bank  and  the  exterior  battery  of  the 
fnrt  a.iul  in  stomping;  leaks  in  the  main  bank.  ~ 

XTo  to  June  15,  1898,  under  authorities  granted  by  the  Secretary  of 
wS  the  city6 of  Philadelphia  ha* , removed 115,240  cubic  P^  f ^k 
and  other  material  from  Schgoner  Ledge,  and 1,017 £780  cubic  ya™Mcow 
measurement,  of  material  from  the  channel  ; at  Point  ana 

Mifflin  Bar,  by  dredging,  to  make  a mean  low- water  dept 

^DetaOed^iuformation  with  reference  to  this  subject  is  given  in  a letter 
dated  June 15  1898  from  Mr.  Theo.  O.  Knauff,  secretary  of  the  board 
of  ^arbM  commissioners,  city  of  Philadelphia,  which  he  has  kindly  pre- 
pared at  w request.  This  letter  and  its  accompanying  papers  are 

alIn view  ofthe°iarge  amount  of  work  provided  for  by  the  city  of  Phila- 
delnkia  and  the  low  prices  obtained  for  dredging  m recent  contracts, 
thecost  of  coinpleting^this  improvement  in  accordance  with  the 
project  in  addition  to  funds  now  available  is  ^tama  «l  at  ^0,00  t 
Instead  of  $805,000  as  estimated  in  the  Annual  Report  °^96  *h  s 
estimate  being  based  on  the  assumption  that  the  city  ol  rniiaaeipnia 
will^omplete  the  chaunel  from  the  city  to . the  Marcushoo ^ice  pier^. 

During  the  past  fiscal  year  a survey  of  the  river , made 
with  the  nro visions  of  the  river  and  harbor  act  of  June  J,  Lono,  was 
completeddrom  Philadelphia  to  deep  water  in  the  bay,  and  a project 
for  further  improvement  submitted  January  5,  loao. 
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The  project  provides  for  tlie  formation  by  dredging  and  rock  removal 
at  Schooner  Ledge  of  a channel  600  feet  wide  and  30  feet  deep  at  mean 
low  water  along  the  axis  of  the  main  ship  channel  from  a point  opposite 
Christian  street,  Philadelphia,  to  deep  water  in  the  bay,  and  for  rock 
removal  at  Petty  Island.  The  total  cost  of  the  work  is  estimated  at 
$5,935,000,  on  the  basis  of  its  execution  under  a continuous  contract 
within  six  years  after  commencement. 

The  Delaware  River  is  tributary  to  the  following  collection  districts : Trenton, 
Philadelphia,  Wilmington,  and  Bridgeton. 

The  amount  of  revenue  collected  in  these  districts  during  the  year  ending  Decem- 
ber 31,  1897,  was  $14,057,073.63. 

Money  statement. 


July  1, 1897,  balance  unexpended $508,  090. 23 

July  30, 1898,  amount  expended  during  fiscal  year 304,  550.  04 


July  1, 1898,  balance  unexpended 203,  540. 19 

July  1, 1898,  outstanding  liabilities $47,  685. 73 

July  1, 1898,  amount  covered  by  uncompleted  contracts 10,  317. 27 

58,003.00 


July  1, 1898,  balance  available 145,  537. 19 


r Amount  (estimated)  required  for  completion  of  existing  project 300,  000.  00 

I Amount  that  can  beprofitably  expended  infiscal  yearending  June30, 1900  300,  000.  00 
| Submitted  in  compliance  with  requirements  of  sections  2 of  river  and 
l harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


Appropriations. 


Act  of— 

July  4, 1836 $15,000 

June  10, 1872  10,  000 

March  3, 1873 115,  000 

June  23, 1874  60,  000 

March  3, 1875 30,  000 

August  14, 1876 40,  000 

June  18, 1878  110,000 

March  3, 1879 201,  000 

June  14, 1880 235,  000 

March  3, 1881 . 250,  000 


Act  of— 

August  2, 1882 . $286, 000 

July  5, 1884 200,000 

August  5, 1886 210,  000 

August  11, 1888 250,  000 

September  19, 1890 240,  000 

July  13, 1892 50,000 

August  18, 1894 170,000 

June  3, 1896  500,  000 


Total 2,972,000 


Total  amount  appropriated  on  present  project  to  June  30, 1898 $1,  617,  000 


Expenditures. 


Total  to  June  30, 1898 $2,  768, 459. 81 

Total  on  present  project  to  June  30, 1898 1, 413, 468. 05 


A bstract  of  proposals  for  dredging  in  the  channel  of  the  Delaware  Diver  through  Perriwig 
Bar,  opened  April  11,  1898,  hy  Maj.  C.  W.  Raymond,  Corps  of  Engineers. 

[Approximate  quantity  of  material  to  be  removed,  15,000  cubic  yards.] 


No. 

Name  and  address  of  bidder. 

Per  cubic 
yard. 

Amount. 

1 

Percy  H.  Wilson,  Camden,  N.  J 

Cents. 

30 

35 

$4, 500 
5, 250 

2 

American  Dredging  Co.,  Philadelphia,  Pa 

Contract  (dated  April  18, 1898)  entered  into  with  Percy  H.  Wilson. 


1080  REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 


LIST  OF  ALL  CONTRACTS  IN  FORCE,  WITH  NAMES  OF  CONTRACTORS,  DATE  OF 
APPROVAL,  OF  BEGINNING  WORK,  AND  EXPIRATION. 

1.  With  Morris  & C innings  Dredging  Company,  of  New  York,  for  dredging  in 
channel  of  river  through  Dan  Baker  Shoal  and  Duck  Creek  Flats,  dated  February 
26  1897,  and  approved  March  22,  1897.  Work  to  he  commenced  on  or  before  April  1, 
1897,  and  be  completed  on  or  before  December  31,  1897.  Supplemental  articles  of 
agreement,  increasing  quantity  of  material  to  be  dredged,  entered  into  June  18, 
1897,  and  approved  by  Chief  of  Engineers,  United  States  Army,  June  26,  and  by  the 
Secretary  of  War  July  7,  1897.  The  additional  work  to  be  completed  on  or  before 
June  30,  1897.  Under  date  of  December  11,  1897,  by  authority  of  the  Chief  of 
Engineers  the  amount  to  be  expended  under  the  contract  was  increased  from  $300,000 
to  $340,000.  Supplemental  articles  of  agreement,  increasing  quantity  to  be  dredged, 
entered  into  April  2,  1898,  and  approved  by  the  Chief  of  Engineers,  United  States 
Army,  April  13, 1898,  and  by  the  Secretary  of  War  on  April  18,  1898.  The  additional 
work  to  be  completed  on  or  before  September  30,  1898. 


COMMERCIAL  STATISTICS. 


The  following  statement  concerning  the  foreign  commerce  of  the  Delaware  River, 
for  the  years  ending  December  31,  1896  and  1897,  are  compiled  from  reports  of  the 
Board  of  Trade,  the  Commercial  Exchange,  and  the  Maritime  Exchange  of  the  city  of 
Philadelphia. 


1896. 

1897. 

Tons. 

Tons. 

10,  361 

12,508 

9,771 

12,  337 

43,  071 

37, 795 

29,  800 

22, 546 

15, 426 

19, 198 

5,  658 

130 

817 

1, 354 

438 

952 

2, 032 

2, 349 

71,  831 

80,  310 

222 

172 

4, 977 

9,  327 

13,  283 

9,  716 

989 

928 

416 

497 

6,  067 

6, 550 

505 

951 

21, 310 

20,  500 

3, 452 

4,  731 

5,  560 

3, 497 

308, 217 

194, 814 

5,  521 

3,  035 

699. 

255 

174 

195 

40 

56 

579 

1, 037 

1,  546 

1, 924 

17, 534 

128,  559 

1,  739 

1,  260 

25, 974 

17, 806 

946 

378  ; 

20,  929 

14,207  1 

92 

121 

5,  031 

3,  419  1 

395,  774 

452,  726  i 

2,  612 

■ 377  ! 

7,  685 

5,531  l 

52, 944 

53,  623  , 

13,  972 

12,  342  I 

375 

218 

1,209 

1, 308 

23,916 

19, 879 

Articles. 


IMPORTS. 

Asphalt  and  asphalt 

blocks 

Burlaps 

Cement 

Chalk 

Clay 

Coal 

Coal  tar,  and  pitch  of 

Cork  and  cork  wood 

Cotton  and  cotton  fabrics. 

Drugs  and  chemicals 

Earthenware,  china  and 

stoneware 

Fertilizers 

Fruits 

Glass,  and  manufactures 

of 

Glue  and  glue  stock 


Hair,  and  manufactures 

of 

Hemp,  jute, flax,  and  their 

fabrics 

Hides  and  skins 

Iron,  manufactures  of  — 

Iron, ore 

Iron,  pig 

Iron,  scrap 

Leather,  and  manufac- 
tures of 

Live  stock  and  fowls 

Mineral  water 

Oil 

Ores,  metals,  and  manu- 
factures of 

Plants  and  seeds  

Plaster  of  paris 


Salt 

Silk, 

Stone,  and  manufactures 

of 

Sugar 

Molasses 

Sulphur,  crude 

Sulphur,  ore 

Tin 

Tobacco 

Wines  and  liquors 
Wood  pulp,  pape: 
lfactu 


manufactures  of. 


Articles. 


imports— continued. 

Wood,  and  manufac- 
tures of 

Wool  and  wool  fabrics  .. 
Miscellaneous 

Total 


EXPORTS. 

Beef,  pork,  and  products. 

Cars  and  locomotives 

Coal 

Corn  and  corn  meal 

Cotton  and  cotton  fab- 
rics   


1896. 


Tons. 


5,  722 
8,  861 
3,  643 


1, 148, 720 


Drugs  and  chemicals. 
Fertilizers 


Flour  

Glucose  

Glue  and  glue  stock 

Groceries  and  provisions . 
Gunpowder  and  explo- 
sives   

Hay 

Hides,  leather,  and  man- 
ufactures of 

Iron,  manufactured 

Iron,  pig 

Iron,  scrap 

Live  stock 

Metals,  other,  and  manu- 
factures of 


Oats  and  oatmeal 

Oil  cake 

Oils,  lubricating 

Oils,  other 

Parafhn 

Petroleum,  crude'and  re- 
fined   

Seeds  

Soap,  tallow,  and  grease. 

Tobacco 

Wheat 

Wines  and  liquors 

Wood  and  manufactures 

of 

Miscellaneous 


Total. 


33, 217 
6,  265 
338,  250 
247, 445 

3, 199 
2,  271 
646 
91,  837 
4,  014 
26 


1897. 


Tons. 

4,479 
16,  373 
2,  537 


1,182,  807 


134 

1, 350 
4,989 


7,  030 

251 
7,  956 
8, 142 
39,  440 
37,  503 
282 
9,  236 

842,  697 
172 
4,  259 
7,  417 
145, 916 
39 

18,  339 
7, 801 


1, 875, 081 


33, 711 
2, 155 
402, 134 
705, 868 

4,  459 
3, 350 
671 
86, 409 
9,  887 
57 
8, 677 


745 

921 
13,  039 

3,  386 
2,151 
6,  676 

478 
18,  733 
40,  093 
32,  892 
32,  044 
136 
13,  358 

990,  796 
519 

4,  630 
5, 666 

144, 048 
10 

27, 793 
4,  044 


2, 599,  952 
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Passengers  arriving  from  and  departing  for  foreign  countries. 


1896. 

1897. 

Arriving 

Departing 

21,920 
1 7,811 

12,  644 
8,118 

Total 

29,  781 

20,  762 

Comparative  statement  of  tons  and  values  of  exports,  imports,  and  revenue  collected. 


Year. 

Exports. 

Imports. 

Eevenue. 

Tons. 

Value. 

Tons. 

Value. 

1891 

1,  540,  966 

2,  359, 155 
1,  816,  297 
1,  861,  578 
1,  738,  913 

1,  875,  081 

2,  599,  952 

$42,  845,  724 
60,  274,  024 
43,  416,  955 
37,  441, 000 
36,  745, 119 
42,431, 100 
51,760,  616 

1, 381, 870 
1,429,  636 
1, 154,  814 
1, 164,  572 
1,  355,  456 
1, 151,  722 
1, 182,  807 

$62,  438,  219 
63,  277,  781 
58,  870,186 
51,  553,  704 
47,  271, 435 
39, 807, 278 
27, 921,  738 

$11, 121,  320 
10,  886,  475 
9,  899.  284 
8,  456, 183 
13,  526,  966 
12,  657,  803 
14, 057, 074 

1892  

1893  

1894  

1895  

1896  

1897  

Foreign  entrances  and  clearances. 


Class. 

Entered  from  foreign 
ports. 

Cleared  for  foreign  ports. 

Total. 

With  car- 
goes. 

In  ballast. 

With  cargoes. 

In  ballast. 

No. 

Tons. 

No. 

Tons. 

No. 

Tons. 

No. 

Tons. 

No. 

Tons. 

American  steam  vessels 

33 

69,  796 

1 

626 

26 

58, 435 

3 

1,  878 

63 

130,  735 

American  sail  vessels 

118 

62,  448 

3 

2, 176 

137 

74, 786 

4 

1, 954 

262 

141,364 

Foreign  steam  vessels 

454 

784, 560 

304 

551, 123 

647 

1, 177,  717 

74 

65, 605 

1,  479 

2,  579,  005 

Foreign  sail  vessels 

89 

80, 151 

59 

74,  930 

137 

150,  574 

5 

5,  802 

290 

311,457 

Total 

694 

996,  955 

367 

628, 855 

947 

1, 461,  512 

86 

75, 239 

2, 094 

3, 162,  561 

The  following  statement  concerning  the  domestic  and  coastwise  commerce  of  the 
Delaware  River  for  the  years  ending  December  31,  1896  and  1897,  has  been  compiled 
from  returns  made  to  this  office  by  shippers,  consignees  and  carriers : 


Articles. 

1896. 

1897. 

Tons. 

Value. 

Tons. 

Value. 

ARRIVING. 

Brick  and  terra  cotta 

50, 705 

$174, 900 

12,  828 

$40, 132 

Cement  and  plaster 

36,  261 

131,  229 

27, 190 

103,  754 

Chemicals 

78, 121 

1, 313, 962 

125, 186 

2,  268,  324 

Coal 

1, 183,  694 

4, 117, 418 

1, 232,  659 

3,  825,  035 

Cotton 

8,  245 

1,  317,  300 

8,  227 

935,  755 

Fertilizers 

64,  983 

927,  749 

64,  534 

874,  502 

Grain 

19,  920 

457,  207 

25,  795 

751,775 

Hay 

6,  261 

53, 161 

10, 906 

58, 593 

368, 894 

729,  496 

294, 137 

514,  266 

Iron : 

Manufactured 

74, 126 

2,  204, 211 

116,  626 

3, 442,  602 

Pig 

174,  069 

1,  946, 963 

150,  060 

1,  605,  950 

Scrap 

1, 145 

23,  969 

2,  706 

24,  586 

Lumber 

538,  715 

3, 501, 345 

769,  218 

4,  722, 070 

Oysters  and  fish 

24, 125 

670,  380 

22,  917 

777, 342 

Petroleum  and  products 

144,  866 

2,  411,  718 

10,  409 

198,  919 

Produce  and  fruit 

138,  601 

1, 395, 134 

62,825 

1,032,  365 

Eailroad  ties 

94,  431 

452, 158 

268, 497 

1,  334,  578 

Sand 

Stone : 

Building 

940,  227 

763,007 

1, 056,  978 

689, 187 

99, 217 

305, 861 

27,  217 

235, 027 

Paving 

Sugar 

37,  904 
170 

109,  036 
10,  630 
418,  281 

70,  223 

120,  716 

Wood,  cord 

107,  314 

75, 701 

307,  068 

Miscellaneous 

1, 356,  015 

239,  633, 125 

1,  455,  875 

243, 497,  529 

Total 

5,  548,  009 

263,068,240 

5,  890,  714 

267, 360,  075 
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Articles. 

1896. 

1897. 

Tons. 

Yalue. 

Tons. 

Yalue. 

DEPARTING. 

22, 953 

$104,  704 

8, 172 

$51, 479 

22,  927 

1,  640, 126 

28, 492 

2,  239,  863 

4, 890,  790 

17, 196, 019 

5, 873,  680 

17,  668,  281 
1, 734,  980 

7,  339 
68,  247 

1,  059,  780 
1,  485, 653 

12,  962 

59,  797 

1,  206,  723 

3,450 

66, 992 

8,  786 

182,  780 

"FT  

355 

3,375 

1, 000 

6,  000 
’ 600 

- 

500 

1,000 

300 

Iron: 

142,  699 

4,  230, 789 

159,  682 

3, 975,  530 

Pip1  „ 

37,  782 

415,  602 

29,  998 

329, 843 

31,  894 

371,  926 
239, 029 

45,  029 

260,  705 

157, 157 
139, 804 

136, 603 

161, 946 

2,  047,  332 

450,  745 

8, 337, 714 

6,175 

225, 405 

375 

37,500 

13,  592 
326 

16,  590 

15,  694 

15, 411 
262, 413 

5,410 

176, 542 

3,394 

271,  520 

Miscellaneous 

1, 144, 169 

249,  208,  623 

1,  342, 158 

244, 002, 789 

Total 

6, 693,  553 

278,  589,  875 

8, 350, 015 

280, 474, 557 

Passengers  arriving  at  and  departing  from  Philadelphia. 


1896. 

1897. 

1,  202,  324 

1,  098,  599 

1,  207,  239 

1, 112,  588 

2,409,  563 

2, 211, 187 

Domestic  and  coastwise  arrivals  and  departures  in  cargo. 


Class. 

1896. 

1897. 

Arrivals. 

Depar- 

tures. 

Arrivals. 

Depar- 

tures. 

a 15, 838 
5,  549 
17,  980 
25 

a 20,  243 
5,  885 
21, 136 
93 

a 13,  364 
4,773 
b 24, 334 

19 

a 13, 422 
5,  732 
c 25,  028 
182 

oaiiai  uoais  «tiiu.  

Total - 

39, 392 

47,  357 

42,  490 

44,  364 

a Excluding  tugboats  and  ferryboats . b Including  4, 839  railroad  lighters, 

c Including  4, 816  railroad  lighters. 


SUMMARY. 


Freight  movement . 


1896. 

1897. 

Tons. 

Yalue. 

Tons. 

Yalue. 

Foreign: 

1, 148, 720 
1, 875,  081 

5,  548,  009 

6,  693,  553 

$39, 807,  278 
42, 431, 100 

263,  068, 240 
278,  589,  875 

1, 182,  807 
2,  599,  952 

5,  890,  714 
8, 350,  015 

$27,  921,  738 
51, 760,  616 

267,  360,  075 
280,  474,  557 

Domestic : 

A T*T*1  VI  110*  mmmmmmmm  ......  m m m m • m 

Departing  

Total 

15, 265, 363 

623,  896, 493 

18, 023, 488 

627,  516, 986 
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Vessel  movement. 


Steam  vessels,  foreign  trade,  arriving 

Sailing  vessels,  foreign  trade,  arriving 

Steam  vessels,  foreign  trade,  departing 

Sailing  vessels,  foreign  trade,  departing 

Steam  vessels,  domestic  trade,  arriving 

Sailing  vessels,  domestic  trade,  arriving 

Canal  boats  and  barges,  domestic  trade,  arriving  . 

Rafts,  domestic  trade,  arriving - 

Steam  vessels,  domestic  trade,  departing 

Sailing  vessels,  domestic  trade,  departing - - - 

Canal  boats  and  barges,  domestic  trade,  departing 
Rafts,  domestic  trade,  departing 

Total 


1896. 

1897. 

700 

792 

248 

269 

629 

750 

259 

283 

15,  838 

13,  364 

5, 549 

4, 773 

17,  980 

24,  334 

25 

19 

20,  243 

13, 422 

5,  885 

5,712 

21,136 

25,  028 

93 

182' 

88,  580 

88,  928 

HARBOR  COM- 

MISSIONERS  FOR  THE  CITY  OF  PHILADELPHIA,  PA.,  WITH  REFERENCE  TO  THE 

PROGRESS  MADE  BY  THE  CITY  OF  PHILADELPHIA  IN  THE  WORK  OF  IMPROVING 

DELAWARE  RIVER,  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1898,  WITH  ONE 

INCLOSURE. 

Board  of  Harbor  Commissioners  for  the  City  of  Philadelphia, 

Philadelphia,  Pa.,  June  28,  1898. 

Sir:  I beg  to  acknowledge  the  receipt  of  your  communication  under  date  of  June 
4,  1898,  in  which  you  ask  to  be  furnished  with  a concise  statement  of  what  has  been 
accomplished  by  the  city  of  Philadelphia  since  June  30,  1897,  in  the  improvement  of 
the  Delaware  and  Schuylkill  rivers  and  the  harbor  of  Philadelphia. 

Under  the  head  of  the  improvement  of  the  Delaware  River  I would  report  that  work 
by  the  city  has  been  continued  under  contract  No.  1,  mention  of  which  was  made  in 
the  report  of  last  year,  for  the  removal  of  rock  from  the  main  Schooner  Ledge  and 
Illinois  Rock.  At  the  present  time,  after  the  removal  of  the  overlying  material, 
before  reported,  9,100  cubic  yards  of  rock  have  been  removed  from  Illinois  Rock, 
blasting  being  carried  to  27  feet  in  order  to  insure  a depth  of  26  feet  at  mean  low 
water  over  the  area. 

On  Schooner  Ledge,  main  portion,  9,500  cubic  yards  of  rock  have  been  removed  to 
the  same  depth.  To  clear  the  channel  of  bowlders  and  pieces  of  ledge  thrown  up  in 
the  process,  considerable  blasting  and  dredging  remain  to  be  done. 

Under  contract  No.  5,  which  was  an  extension  of  contract  No.  1,  and  was  for  addi- 
tional work  on  the  north  end  of  Schooner  Ledge,  some  1,640  cubic  yards  of  rock 
have  been  removed  and  the  contract  virtually  completed,  although  no  final  estimate 
has  yet  been  given.  The  highest  points  of  the  ledge  have  been  removed  under  this 
contract  and  the  solid  material  which  was  removed  under  both  contracts,  after  being 
broken  up  into  proper  sizes,  has  been  dumped  on  the  site  of  the  new  piers  on  the 
Delaware  Harbor  for  the  proper  support  of  the  piles,  and  also  behind  Chester  Island. 

Under  contract  No.  6,  which  had  not  gone  into  effect  at  the  last  report,  good  prog- 
ress has  been  made.  The  greater  portion  of  the  middle-ground  has  been  removed, 
making  a least  channel  width  of  1,400  feet  between  the  curves  of  26  feet  below 
low  water. 

The  work  on  Fort  Mifflin  Bar  is  nearing  completion,  but  as  yet  no  work  has  been 
done  under  this  contract  along  Schooner  Ledge  Range. 

From  Greenwich  Point  888,143  cubic  yards  have  been  removed  and  129,637  cubic 
yards  from  Fort  Mifflin  Bar,  or  a total  of  1,017,780  cubic  yards,  which  has  all  been 
placed  on  Mud  Island,  at  the  junction  of  the  Delaware  and  Schuylkill  rivers. 

For  the  statement  of  the  details  of  these  contracts  and  of  the  work  done  under 
them,  I am  indebted  to  Mr.  George  S.  Webster,  chief  engineer  and  surveyor  of  the 
city  of  Philadelphia,  a copy  of  whose  communication,  marked  A,  is  herewith  inclosed. 

Yours  truly, 

Theo.  C.  Knauff,  Secretary. 

Lieut.  Col.  C.  W.  Raymond, 

Corps  of  Engineers, 
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Inclosure  A. 


Department  of  Public  Works,  Bureau  of  Surveys, 

Philadelphia,  Pa.,  June  15,  1898. 

Dear  Sir:  In  reply  to  your  communication  of  the  6th  instant*  requesting  a state- 
ment upon  the  improvement  of  the  Delaware  River,  carried  on  by  the  city  of  Phila- 
delphia, I report  as  follows:  . 

Contract  No.  1—  Consists  of  the  removal  of  ledge  rock  and  overlying  material  on 
Schooner  Ledge  Range,  opposite  Chester,  Pa.  Appropriation,  December  28, 1894. 
Contractor,  The  Philadelphia  Public  Works  Company.  Date  of  contract,  December 
10  1895.  Limit  of  contract,  $175,000.  Contract  supplemented  March  22,  1897,  by 
an  additional  appropriation  of  $125,000,  making  a total  limit  of  $300,000. 

Prior  to  the  blasting  of  the  ledge  rock  the  overlying  material  was  removed  to  the 
amount  of  95,000  cubic  yards,  both  from  the  main  Schooner  Ledge  and  Illinois  Rock, 
within  the  limits  of  a 600-foot- wide  channel.  After  the  removal  of  the  overlying 
material  soundings  were  made  to  determine  the  top  of  the  rock. 

The  drilling  has  been  done  by  hydraulic  and  steam  power  from  a large  drill  boat, 
and  the  rock  broken  up  by  the  use  of  dynamite.  After  being  dredged  and  broken 
up  to  specified  sizes,  the  rock  has  been  dumped  on  the  site  of  the  piers  in  the  Dela- 
ware River  opposite  the  city  of  Philadelphia,  for  the  proper  support  of  the  piles, 
and  also  behind  Chester  Island. 

About  9,100  cubic  yards  of  rock,  place  measurement,  have  been  removed  from 
Illinois  Rock,  blasting  being  carried  to  27  feet,  in  order  to  insure  a depth  of  26  feet 
of  water  at  mean  low  tide  over  its  area. 

From  the  main  portion  of  Schooner  Ledge  9,500  cubic  yards  of  rock  have  been 
removed  to  a corresponding  depth,  but  considerable  drilling  and  dredging  is  yet  to 
be  done  to  clear  the  channel  of  bowlders  and  pieces  of  ledge  which  have  been  thrown 
up  in  the  operation  of  blasting  and  dredging. 

Contract  No.  5. — Consists  of  removing  several  small  ledges  on  the  north  end  ot 
Schooner  Ledge,  and  joins  the  work  being  done  under  contract  No.  1.  Work  was 
authorized  April  13,  1896.  Contractor,  H.  T.  Dunbar  & Co.  Date  of  contract,  June 
3,  1897.  Amount  of  contract,  $28,000. 

In  all  about  1,640  cubic  yards  have  been  removed  and  the  contract  is  practically 
completed,  although  final  estimate  has  not  yet  been  given. 

The  highest  points  on  Schooner  Ledge  were  removed  under  this  contract.  Material 
was  deposited  at  the  same  points  as  in  contract  No.  1. 

Contract  No.  6. — This  work  consists,  first,  of  removing  what  is  known  as  the  middle- 
ground  in  the  Delaware  River,  opposite  Greenwich  Point  coal  wharves,  extending 
between  the  prolongation  of  Avenue  38  south  and  the  prolongation  of  Morris  street, 
which  is  the  southern  Limit  of  the  Philadelphia  Harbor  improvement.  Second,  dredg- 
ing a channel  across  Fort  Mifflin  Bar.  Third,  the  removal  of  shoals  along  Schooner 

L^¥ork'waleauthorized  April  13,  1896.  Contractor,  The  American  Dredging  Com- 
pany. Date  of  contract,  June  3,  1897.  Amount  of  contract,  $315,000. 

Since  work  was  begun  in  July  last,  the  progress  has  been  such  that  the  greater 
portion  of  the  middle-ground  has  been  removed,  making  a least  channel  width  of 

1,400  feet  between  the  curves  of  26  feet  below  low  water. 

Work  has  also  been  carried  along  on  Fort  Mifflin  Bar,  and  is  nearing  completion 
at  this  point.  No  work  has  yet  been  done  along  Schooner  Ledge  Range  under  this 
contract.  _ T.  , 

There  has  been  removed  from  Greenwich  Point  888,143  cubic  yards,  and  from  Fort 
Mifflin  Bar  129,637  cubic  yards,  or  a total  of  1,017,780  cubic  yards  of  material,  meas- 
ured in  scows,  and  placed  on  Mud  Island,  at  the  junction  of  the  Schuylkill  and 
Delaware  rivers. 


Date. 

Description. 

Amount. 

Dec.  28,1894 
Apr.  13,1896 

A tiAvnATrin  rr  irrvno/1  im  ATvf.a  In  T)  QWl  (TflllOTl  ............. 

$185, 000 
500,  000 

Allotment  ior  r©iiii)  viiig  iiupouiiuuii to  iu 

TrvvmiATn'-n  rr  nb  a T»  Y»  a1  a|  TATflTA  'R.l  VAT*  HofiTl  ^ 

Tofol  

685, 000 

Yours  truly,  _ . 

Geo.  S.  Webster,  Chief  Engineer. 

Mr.  Theodore  C.  Knauff, 

Secretary , Board  of  Harbor  Commissioners. 
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H 2. 

IMPROVEMENT  OF  HARBOR  BETWEEN  PHILADELPHIA,  PENNSYLVANIA, 
AND  CAMDEN,  NEW  JERSEY. 

An  account  of  this  improvement  is  contained  in  the  Annual  Report 
of  the  Chief  of  Engineers  for  1896,  page  897. 

During  the  past  fiscal  year,  under  a contract  with  the  American 
Dredging  Company,  dated  June  1,  1893,  2,978,295  cubic  yards  of  ma- 
terial, scow  measurement,  were  excavated  from  the  harbor.  The  con- 
tract above  referred  to  was  completed  January  10,  1898,  20,799,349 
cubic  yards,  scow  measurement,  having  been  dredged  from  the  channel, 
from  Smith  and  Windmill  islands  and  the  adjacent  shoals,  and  from 
a part  of  Petty  Island,  of  which  2,970,118  cubic  yards,  scow  measure- 
ment, were  deposited  and  spread  on  League  Island,  and  17,023  linear 
feet  of  revetment  removed,  at  a cost  of  $3,468,354.34,  including  inspec- 
tion and  superintendence. 

The  total  amount  of  work  accomplished  to  June  30,  1898,  is  as 
follows : 

Material  removed  by  dredging,  scow  measurement cubic  yards..  21,  605,  061 

Piling  and  revetment  removed linear  feet..  24, 848 

Dredged  material  deposited  and  spread  on  League  Island,  scow  measure- 
ment   cubic  yards . . 3, 585,  082 

The  following  results  have  been  obtained:  The  channel  has  been 
dredged  to  the  full  depth  of  26  feet  from  Morris  street  to  the  Pennsyl- 
vania Railroad  Bridge  at  Fishers  Point,  6.2  miles, except  atone  locality 
where  ledge  rock  was  discovered  during  the  progress  of  the  work. 
This  rock  is  in  the  upper  part  ot  the  harbor,  opposite  Rush  street,  and 
just  below  Cramps’  shipyard.  The  least  depth  over  it  is  18.8  feet  and 
the  average  depth  23  feet  at  mean  low  water.  There  is  a channel  hav- 
ing a least  depth  of  26  feet  and  a least  width  of  650  feet  between  the 
rock  and  the  heads  of  existing  piers.  The  removal  of  solid  rock  found 
in  the  channel  was  not  provided  for  in  the  contract  for  dredging. 
Within  the  limits  of  the  improvement,  except  at  the  locality  above 
mentioned,  the  width  of  the  26-foot  channel  varies  from  1,015  feet  to 
1,850  feet. 

Smith  and  Windmill  islands  have  been  removed  to  an  average  depth 
of  26  feet  at  low  water,  the  northern  side  of  Petty  Island  has  been 
dredged  back  to  the  New  Jersey  pierhead  and  bulkhead  line,  giving  a 
low- water  width  of  1,900  feet  to  the  Pennsylvania  channel  at  that 
locality;  all  the  pile  and  stone  revetments  have  been  removed,  and  the 
filling  of  spaces  on  League  Island,  as  provided  for  in  the  contract,  com- 
pleted. About  133  acres  of  land  formerly  above  low  water  have  been 
removed  and  374  acres  formerly  helow  high  water  have  been  raised 
above  high  water.  The  data  required  for  the  execution  of  the  work 
and  the  determination  of  its  effects  and  changes  have  been  obtained 
from  detailed  daily  hydrographic  examinations  and  surveys,  based  on 
a rigid  system  of  triangles  and  range  lines  marked  by  natural  objects, 
covering  the  entire  distance  from  Fishers  Point  to  Kaighn  Point,  6£ 
miles.  Tidal  observations  are  registered  by  an  automatic  gauge  at 
Pier  54,  south. 

Surveys  and  examinations  made  during  the  past  fiscal  year  show 
that  the  increased  depth  has  been  well  maintained,  no  shoaling 
having  been  found  within  the  limits  of  the  improved  channel,  except 
along  the  face  of  Petty  Island  and  above  Erie  avenue,  where  the 
wharves  have  not  yet  been  extended  to  the  new  pierhead  line. 

The  shoal  near  Cooper  Point,  outside  the  limits  of  the  26-foot  chan- 
nel 1,000  feet  wide  along  the  revised  Philadelphia  wharf  line,  due  to 
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the  conflict  of  tides  at  the  foot  of  Petty  Island,  still  remains;  no  per- 
manent improvement  at  this  point  can  be  expected  until  the  channel 
south  of  Petty  Island  has  been  closed  by  the  extension  of  Fishers 
Point  Dike. 

On  February  3,  1898,  after  the  completion  of  the  dredging,  a project 
was  approved  for  the  expenditure  of  $11,200  in  making  a survey  of  the 
harbor,  including  gaugings  of  flow  and  determination  of  velocities, 
measurements  of  dumps,  repair  of  plant,  preparation  of  maps  and 
engineering  expenses  and  contingencies,  supplementing  the  completion 
of  the  widening  of  the  channels  between  Philadelphia  and  Camden, 
and  north  of  Petty  Island  by  dredging.  Work  under  this  project  is 
now  in  progress.  The  funds  now  available  are  considered  sufficient  to 
complete  the  work. 

During  the  past  fiscal  year  six  piers,  including  four  previously  com- 
menced, were  extended  fully  to  the  new  line,  and  permission  was  given 
by  the  board  of  port  wardens  for  the  extension  of  seven  others.  Five 
are  now  under  construction. 

Up  to  June  30,  1898,  17  wharves  between  Ann  street  and  Queen 
street,  on  the  ^Philadelphia  front,  have  been  extended  to  the  new  pier- 
head line,  and  between  I’earl  and  Mickle  streets,  Camden,  five  wharves 
have  been  similarly  extended  to  the  New  Jersey  pierhead  line. 

The  city  of  Philadelphia  is  now  constructing  along  the  new  bulkhead 
line,  from  Vine  to  South  streets,  a bulkhead  which,  when  completed, 
will  permit  the  widening  of  Delaware  avenue  at  that  locality  to  150 
feet. 

Detailed  information  with  reference  to  these  subjects  is  given  in  a 
letter  dated  June  28,  1898,  from  Mr.  Theo.  C.  Knauff,  secretary  of  the 
board  of  harbor  commissioners,  which  he  has  kindly  prepared  at  my 
request.  This  letter  and  its  accompanying  papers  are  appended  hereto. 

The  accompanying  sketch  shows  the  condition  of  the  channel  after 
the  completion  of  the  improvement,  January  10,  1898. 

The  commercial  statistics  pertaining  to  this  work  are  included  in  the 
statistics  accompanying  the  report  for  the  improvement  of  Delaware 
River. 

This  work  lies  in  the  collection  district  of  Philadelphia,  at  which,  as  a port  of 
entry,  there  was  collected  during  the  year  ending  December  31, 1897,  revenue  to  the 
amount  of  $14,042,298.63. 

The  nearest  fort  and  light-houses  are,  respectively,  Fort  Mifflin  and  Upper  Horse- 
shoe range  lights. 

Money  statement. 


July  1,1897,  balance  unexpended $800, 531. 23 

June  30, 1898,  amount  expended  during  fiscal  year 798, 127. 17 

July  1, 1898,  balance  unexpended 2, 404. 06 

July  1, 1898,  outstanding  liabilities 300.  00 

July  1, 1898,  balance  available : 2, 104. 06 


Appropriations. 


Act  of— 

August  11, 1888 $500,  000 

September  19, 1890  200,  000 

March  3, 1891 300,000 

August  5, 1892 41,  000 

March  3, 1893 500,000 

August  18, 1894  250,  000 


Act  of— 

March  2, 1895 $850,  000 

J une  11, 1896  600, 000 

June  4, 1897  694,  000 


Total 3, 935,  000 


300,000 
3, 635,  000 


Total  appropriations  for  part  payment  for  land 

Total  appropriations  under  present  project  to  June  30, 1898 


8,  935, 00C 
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the  conflict  of  tides  at  the  foot  of  Petty  Island,  still  remains;  no  per- 
manent improvement  at  this  point  can  be  expected  until  the  channel 
south  of  Petty  Island  has  been  closed  by  the  extension  of  Fishers 
Point  Dike. 

On  February  3,  1898,  after  the  completion  of  the  dredging,  a project 
was  approved  for  the  expenditure  of  $11,200  in  making  a survey  of  the 
harbor,  including  gaugings  of  flow  and  determination  of  velocities, 
measurements  of  dumps,  repair  of  plant,  preparation  of  maps  and 
engineering  expenses  and  contingencies,  supplementing  the  completion 
of  the  widening  of  the  channels  between  Philadelphia  and  Camden, 
and  north  of  Petty  Island  by  dredging.  Work  under  this  project  is 
now  in  progress.  The  funds  now  available  are  considered  sufficient  to 
complete  the  work. 

During  the  past  fiscal  year  six  piers,  including  four  previously  com- 
menced, were  extended  fully  to  the  new  line,  and  permission  was  given 
by  the  board  of  port  wardens  for  the  extension  of  seven  others.  Five 
are  now  under  construction. 

Up  to  June  30,  1898,  17  wharves  between  Ann  street  and  Queen 
street,  on  the  Philadelphia  front,  have  been  extended  to  the  new  pier- 
head line,  and  between  Pearl  and  Mickle  streets,  Camden,  five  wharves 
have  been  similarly  extended  to  the  Uew  Jersey  pierhead  line. 

The  city  of  Philadelphia  is  now  constructing  along  the  new  bulkhead 
line,  from  Yine  to  South  streets,  a bulkhead  which,  when  completed, 
will  permit  the  widening  of  Delaware  avenue  at  that  locality  to  150 

feet.  _ . ^ . 

Detailed  information  with  reference  to  these  subjects  is  given  m a 
letter  dated  June  28,  1898,  from  Mr.  Theo.  C.  Knauff,  secretary  of  the 
board  of  harbor  commissioners,  which  he  has  kindly  prepared  at  my 
request.  This  letter  and  its  accompanying  papers  are  appended  hereto. 

The  accompanying  sketch  shows  the  condition  of  the  channel  after 
the  completion  of  the  improvement,  January  10,  1898. 

The  commercial  statistics  pertaining  to  this  work  are  included  in  the 
statistics  accompanying  the  report  for  the  improvement  of  Delaware 
River. 


This  work  lies  in  the  collection  district  of  Philadelphia,  at  which,  as  a port  of 
entry,  there  was  collected  during  the  year  ending  December  31,  1897,  revenue  to  the 
amount  of  $14,042,298.63.  , TT  n 

The  nearest  fort  and  light-houses  are,  respectively,  Fort  Mifflin  and  Upper  Horse- 
shoe range  lights. 

Money  statement. 

July  1,1897,  balance  unexpended $800, 531. 23 

June  30, 1898,  amount  expended  during  fiscal  year /Jtt,  ui.u 


July  1, 1898,  balance  unexpended  .. 
July  1, 1898,  outstanding  liabilities 


2, 404. 06 
300.  00 


July  1, 1898,  balance  available 


2, 104. 06 


Appropriations. 

Act  of- 


March  2, 1895 
J une  11, 1896 
June  4, 1897  - 


Act  of— 

August  11, 1888 $500,000 

September  19, 1890  200,  000 

March  3, 1891 300,000 

August  5, 1892 41,  000 

March  3, 1893 500,000 

August  18, 1894 250,  000 

Total  appropriations  for  part  payment  for  land 

Total  appropriations  under  present  project  to  June  30, 1898 


Total 


$850, 000 
600,000 
694, 000 


3,  935,  000 


300,000 
3, 635,  000 


8, 935, 00C 
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Expenditures. 


Total  to  June  30, 1898 - 

Under  present  project  for  dredging  and  removal  of  pile 

and  timber  revetment - ------- 

For  depositing  and  spreading  material  on  League  Island. 
For  part  payment  of  land - 


$3, 932, 595. 94 


$3,  276, 880. 36 
355,  715. 58 
300, 000. 00 


3,  932, 595. 94 


LETTER  FROM  MR.  THEO.  C.  KNAUFF,  SECRETARY  OF  THE  BOARD  OF  HARBOR  COM- 
MISSIONERS FOR  THE  CITY  OF  PHILADELPHIA,  PA.,  WITH  REFERENCE  TO  THE 
PROGRESS  OF  THE  WORK  OF  RECONSTRUCTION  OF  THE  DELAWARE  RIVER  WATER 
FRONT  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1898,  WITH  TWO  INCLOSURES. 

Board  of  Harbor  Commissioners  for  the  City  of  Philadelphia, 

Philadelphia,  Pa.,  June  28,  1898. 

Sir  : I beo-  to  acknowledge  tbe  receipt  of  your  communication  under  date  of  June 
4 1898  in  which  you  ask  to  be  furnished  with  a concise  statement  of  what  has  been 
accomplished  by  the  city  of  Philadelphia  since  June  30,  1897,  in  the  improvement  of 
the  Delaware  and  Schuykill  rivers  and  the  harbor  of  Philadelphia. 

Under  the  head  of  the  further  improvement  by  the  city,  of  the  harbor  o±  Philadel- 
phia bv  means  of  the  widening  of  Delaware  avenue,  I would  report  as  follows : 
Settlements  for  claims  for  damages  by  reason  of  the  widening  of  the  avenue  which 
amounted  to  $700,000,  have  been  satisfactory  accomplished.  Contracts  have  been 
entered  into  for  the  construction  of  a bulkhead  and  the  alteration  and  extension  of 
sewers.  The  details  of  these  contracts  and  the  description  of  the  plans  for  the 
improvements  will  be  found  in  full  in  the  communication  from  Mr.  George  b.  \\  e fo- 
ster chief  engineer  and  surveyor  of  the  city  of  Philadelphia,  which  is  inclosed  here- 
with marked  Inclosure  A.  Portions  of  this  work  have  been  completed,  and  it  is 
expected  that  the  greater  part  of  the  bulkhead  will  be  built  and  the  avenue  failed  in 
during  the  coming  autumn.  , , , „ , . „ 

The  list  of  licenses  granted  during  the  year  by  the  board  of  port  wardens  for  pier 
extension  will  be  found  in  full  in  the  accompanying  letter  from  Mr.  George  F. 
Sproule,  secretary  of  the  board  of  port  wardens,  marked  Inclosure  B. 

In  addition  to  those  therein  named,  it  is  expected  that  the  Philadelphia  and  Read- 
ing Railroad  in  the  near  future  will  contract  a new  pier  north  of  Callowhill  street 
of'a  width  of  150  feet,  giving,  under  existing  regulations,  150  feet  of  dock  room  on 

ei  It^Blbe  seen  that  the  city  has  provided  for  the  widening  of  Delaware  avenue, 
between  Vine  and  South  streets,  and  the  construction  of  several  city  piers  in  that 
area  Considerable  remains  to  be  done  between  these  limits  and  also  north  of  Vine 
street  and  south  of  South  street.  It  is,  however,  to  the  private  wharf  owners  that 
we  must  look  for  assistance  in  this  respect,  and  there  is  no  doubt  that  they  will  fully 
cooperate  in  order  that  the  city  may  reap  the  full  benefits  of  the  work  of  the  past 

eleven  years.  _ 

Truly  yours,  Theo.  C.  Knauff, 

Lieut.  Col.  C.  W.  Raymond, 

Corps  of  Engineers. 


Inclosure  A. 

Department  of  Public  Works,  Bureau  of  Surveys, 

Philadelphia,  Pa.,  June  16,  1898. 

Dear  Sir:  Replying  to  your  letter,  requesting  a statement  of  the  progress  of  the 
work  being  carried  on  by  the  city  in  the  widening  of  Delaware  avenue,  I report  as 

The  settlement  of  claims  for  the  widening  of  the  avenue,  authorized  by  ordinance 
of  October  6,  1896,  and  also  from  mandamus,  amounting  to  nearly  $700,000,  has  been 
made  in  a satisfactory  manner.  Plans  were  prepared  for  the  construction  of  a con- 
crete bulkhead  on  the  easterly  line  of  Delaware  avenue,  between  Vine  street  and 
South  street,  and  for  the  reconstruction  and  extension  of  sewers,  made  necessary  by 
the  changed  conditions,  contracts  for  which  work  were  entered  into  as  follows: 

For  the  construction  of  the  bulkhead,  contractor,  D.  J.  McNichol.  Date  of  con- 
tract, September  18,  1897;  limit  of  contract,  $475,000.  Work  was  authorized  by 
ordinance  of  councils  of  April  13, 1896,  and  November  27, 1896.  The  latter  ordinance 
authorized  the  acceptance  of  the  sum  of  $650,000  for  tbe  construction  of  the  bulk- 
head and  building  sewers,  to  be  set  aside  by  the  city  of  Philadelphia,  trustee,  under 
the  will  of  Stephen  Girard. 
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The  bulkhead  consists  of  two  types:  One  known  as  the  general  concrete  section, 
provides  for  the  placing  of  concrete  blocks  upon  a pile  foundation,  and  building 
concrete  in  place  above  low  water.  The  other  type  known  as  the  general  timber 
section,  which  is  to  be  used  behind  ferries  and  piers  where  the  face  of  the  bulkhead 
is  not  visible  from  the  water  side,  consists  of  a timber  platform  on  piles  to  an  eleva- 
tion slightly  above  low  water,  with  sheet  piling  back  of  the  platform  and  a wall  of 
concrete  for  the  bulkhead  face  built  upon  the  outer  end  of  the  platform. 

In  order  to  obtain  proper  foundation  for  the  general  concrete  section,  the  docks 
have  been  dredged  out  to  gravel  bottom  and  coarse  gravel  filled  in  to  form  a bank 
into  which  the  piles  for  the  support  of  the  blocks  have  been  driven.  Most  of  the 
dredging  and  gravel  filling  has  been  done  and  piles  driven. 

A portion  of  the  general  timber  section  has  been  completed  back  of  the  ferries  at 
the  foot  of  Market  street,  and  the  avenue  filled  in,  also  back  of  the  new  ferry  slips 
at  the  foot  of  Chestnut  street.  Blocks  on  a portion  of  the  general  concrete  section 
have  been  set  to  the  northward  of  Chestnut  street  and  concrete  is  being  put  in  place 
above  low  water.  It  is  expected  that  a greater  portion  of  the  bulkhead  will  be  built 
and  the  avenue  filled  in  during  the  coming  fall. 

Contract  No.  5. — Sewers  on  Deleware  avenue  between  Vine  and  Market  streets: 
Contractor,  D.  J.  McNichol;  date  of  contract,  September  22,  1897;  limit  of  con- 
tract, $20,000. 

Contract  No.  6. — Sewers  on  Delaware  avenue  between  Market  and  Pine  streets: 
Contractor,  D.  J.  McNichol;  date  of  contract,  September  22,  1897;  limit  of  con- 
tract, $25,000. 

Work  upon  these  contracts  is  progressing  at  points  where  the  bulkhead  is  nearing 
completion. 

The  ordinance  of  April  13, 1896,  authorized  the  widening  and  extension  of  four  piers, 
at  Dock,  Chestnut,  Arch  and  Race  streets.  Licenses  were  granted  at  various  times 
for  all  four.  By  ordinance  of  November  23,  1897,  the  lease  of  the  water  at  the  foot 
of  Dock  street  to  the  Pennsylvania  Railroad  Company,  for  a period  of  fifteen  years, 
was  effected,  which  carried  with  it  an  obligation  to  construct  a pier,  thus  taking  it 
out  of  the  hands  of  the  department  of  public  works. 

Contracts  have  been  entered  into  as  follows: 

At  the  foot  of  Chestnut  street,  known  as  contract  No.  8.  Contractors,  Armstrong 
& Priutzenhoff;  date  of  contract,  November  11,  1897;  limit  of  contract,  $48,000; 
dimensions,  80  feet  by  554  feet.  The  pier  is  nearing  completion. 

Extension  of  the  pier  at  the  foot  of  Arch  street,  contract  No.  9.  Contractors,  Arm- 
strong & Printzenhoff ; date  of  contract,  November  11, 1897 ; limit  of  contract,  $43,000 ; 
dimensions,  80  feet  by  531  feet.  This  work  is  nearing  completion. 

Extension  of  the  pier  at  the  foot  of  Race  street.  License  was  granted  to  the  city 
of  Philadelphia  March  7,  1898.  Plans  for  a pier  80  feet  by  540  feet  are  prepared  and 
ready  for  advertising.  An  appeal  was  made  by  adjoining  owners  from  the  decision 
of  the  board  of  port  wardens,  which  is  now  pending.  In  case  a favorable  decision  is 
obtained,  the  work  of  constructing  the  Race  street  pier  will  be  at  once  begun. 


Widening  of  Delaware  avenue. 


Date. 

Description. 

Amount. 

Apr.  13,  1896 
Nov.  27, 1896 

T)..:i  ’kitllrliAnrl  ora  r»QTrin  cr  rl  om  CJ.fTAB  ftfp, . { | OGT1  1 ............ 

$1,  500, 000 
650,  000 

jDUllQlIJg  DlllKneaa,  pitHS,  p<*VIIlg,  UdlHct^CO,  Oil/.  * --------- 

Building  bulkhead  and  laying  appurtenant  sewers,  etc.  (agreement  and 

Ltt  UlA  -fl>11otOOa  flf  trlA  ftStifttfO - .............. 

appropriation  d y me  trustees  u±  mo  un oouato; 

Tnt.nl  

2, 150, 000 

Yours  truly, 


Theodore  C.  Knauff, 

Secretary,  Board  of  Harbor  Commissioner 8. 


G.  S.  Webster,  Chief  Engineer. 


Inclosure  B. 


Board  of  Port  Wardens  for  the  Port  of  Philadelphia,  Pa., 

Philadelphia,  June  10,  1898. 

Dear  Sir:  In  compliance  with  your  request  of  the  8th  instant,  I send  you  here 
below  the  following  list  of  licenses  for  pier  extensions  from  June  30, 1897,  to  present 

^ ^November  1,  1897,  Pennsylvania  Sugar  Refining  Company,  to  extend  Pier  46,  North 


wharves. 
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January  3, 1898,  the  Charles  Hillman  Ship  and  Engine  Building  Company,  to  extend 
Pier  65,  North  wharves. 

January  20, 1898,  the  Philadelphia  Grain  Elevator  Company,  to  extend  pier  at  foot 
of  Ann  street. 

March  7,  1898,  city  of  Philadelphia,  to  construct  a pier  at  foot  of  Race  street. 

April  4, 1898,  Philadelphia  and  Reading  Railway  Company,  to  extend  Pier  11,  Port 
Richmond. 

April  4,  1898,  Baltimore  and  Philadelphia  Steamboat  Company,  to  extend  Pier  7, 
North  wharves. 

April  4,  1898,  Lehigh  Valley  Railroad  Company,  to  extend  two  piers  from  in  front 
of  property  above  Arch  street. 

Very  truly, 

Geo.  F.  Sp roule,  Secretary . 

Mr.  Theo.  C.  Knauff, 

Secretary,  Board  of  Harlor  Commissioners . 


H 3- 

IMPROVEMENT  OF  SCHUYLKILL  RIVER,  PENNSYLVANIA. 

An  account  of  this  improvement  is  contained  in  the  Annual  Report 
of  the  Chief  of  Engineers  for  1896,  page  915. 

Work  under  the  contract  dated  November  6,  1896,  with  the  Virginia 
Dredging  Company,  of  Richmond,  Va.,  for  dredging  a channel  across 
the  bar  at  the  river’s  mouth,  was  completed  April  21,  1897.  Under 
this  contract  62,983  cubic  yards  of  material,  scow  measurement,  were 
dredged. 

During  the  past  fiscal  year,  under  an  informal  agreement  entered 
into  January  28,  1898,  with  John  L.  Grim,  of  Philadelphia,  Pa.,  the  pile 
dike  at  the  mouth  of  the  river  has  been  raised  by  spiking  two  courses 
of  12-inch  by  12-inch  pine  lumber  to  the  top  of  the  sheet  piling  along 
the  front  and  end  walls,  a total  distance  of  1,734  feet,  at  a cost  of 
$1,673.77,  including  inspection  and  superintendence. 

In  April  and  May,  1898,  by  purchase  of  materials  and  hire  of  labor 
in  open  market,  the  earthen  dike  at  the  same  locality,  which  had 
become  badly  eroded,  was  repaired  by  restoring  the  bank  to  its  original 
cross-section  and  revetting  the  outer  slope  with  stone  for  a distance  of 
410  feet,  at  a cost  of  $656.80,  including  inspection  and  superintendence. 

During  the  present  season  the  filling  of  the  dike  will  be  raised  to  the 
level  of  the  face  wall  by  the  deposit  of  coarse  gravel  and  bowlders,  with 
funds  now  available. 

It  is  proposed  to  apply  the  sum  of  $10,373.18,  which  remains  unal- 
lotted and  available,  to  further  improvement  of  the  channel  and  repair 
of  dikes  at  the  mouth  of  the  river,  but  it  is  considered  desirable  to 
defer  the  channel  work  until  the  effects  of  the  currents  under  the  new 
conditions  have  been  determined. 

During  the  past  three  years  the  city  of  Philadelphia  has  been  engaged 
in  improving  the  channel  of  this  river  under  authorities  of  the  Secretary 
of  War  dated  September  3,  1895,  and  May  14,  1896.  Up  to  the  end  of 
the  past  fiscal  year  about  263,370  cubic  yards  of  material,  as  measured 
in  the  dump,  had  been  removed  from  the  channel  and  placed  ashore. 

Detailed  information  with  reference  to  this  subject  is  given  in  a letter 
dated  June  28,  1898,  from  Mr.  Theo.  O.  Knauff,  secretary  of  the  board 
of  harbor  commissioners,  which  he  has  kindly  prepared  at  my  request. 
This  letter  is  appended  hereto. 

These  works  have  resulted  in  the  formation  of  a channel  with  a min- 
imum low- water  depth  of  24  feet,  and  a minimum  width  of  about  125 
eng  98 -69 
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feet  through  the  bar  at  the  mouth  of  the  river;  a channel  with  a depth 
of  22  feet  at  mean  low  water,  and  a width  of  250  feet  for  a distance  of 
about  half  a mile  above  the  Penrose  Ferry  Bridge,  and  thence  a similar 
channel  to  a point  about  one-fourth  mile  above  Yankee  Point,  except 
at  Yankee  Point  where  the  width  is  300  feet.  From  a Poln*  f P?8.1*® 
Fifty-eighth  street,  near  Gibson  Point,  the  channel  has  a width  of  150 
feet  and  a mean  low-water  depth  of  20  feet  for  a distance  of  five  eighths 

^ThiTiniprovement  can  be  completed  in  accordance  with  the  adopted 
nroi p,ct  with,  funds  now  avuilublc.  _ -. 

P During  the  past  fiscal  year  a survey  of  the  ' IV' “as 

with  the  provisions  of  the  river  and  harbor  act  of  June  3, 1896,  was 
completed  from  the  mouth  to  Walnut  Street  Bridge,  Philadelphia,  a,  dis- 
tance of  7.39  miles,  and  a project  for  further  improvement  submitted 
on  March  5, 1898.  The  project  provides  for  the  formation  by  dredging 
of  a channel  with  a depth  of  26  feet  at  mean  low  water  and  a bottom 
width  of  400  feet  from  outside  the  bar  to  Penrose  Ferry  Bridge,  1J  miles, 
and  thence  a bottom  width  of  390  to  400  feet  to  Gibson  Point,  about  3 
miles-  from  Gibson  Point  to  Walnut  Street  Bridge,  about  2 9 miles, for 
a channel  22  feet  deep  at  mean  low  water,  and  a bottom  width  varying 
from  320  to  400  feet.  The  total  cost  of  the  work  was  estimated  at 
$3,153,000. 

This  work  lies  in  the  collection  district  of  Philadelphia,  at  which,  as  a port  of 

amonnt^T$  Seared  are,  resp“ly,  Fort 

Mifflin  and  Schuylkill  River  range  lights. 

Money  statement . 

July  1,  1897,  balance  unexpended . * fig  Ig 

June  30,  1898,  amount  expended  during  fiscal  year - > 

12  067  IS 

July  1,  1898,  balance  unexpended ............ ------ ’ 696'  0o 

July  1,  1898,  amount  covered  by  uncompleted  contracts 

11  371  18 

July  1, 1898,  balance  available > 


Appropriations. 


A0*  June  11, 1870 $15,000 

March  3, 1871 *6,  000 


40, 000 

40. 000 

20. 000 
20,  000 
20,  000 
30,  000 
25,  000 

40, 000 

March  3, 1881 40, 000 


June  10, 1872 
March  3, 1873.. 
June23, 1874... 
March  3, 1875.. 
August  14, 1876 
June  18, 1878  . . 
March  3,1879.. 
June  14, 1880 


August  2, 1882 $25, 000 

July  5, 1884 25,000 

August  5, 1886  18,  750 

August  11, 1888 25,  000 

September  19, 1890 15, 000 

July  13, 1892 16,250 

August  18, 1894 26, 000 

June  8, 1896  20, 000 

Total 525, 000 


Expenditures. 


Total  to  June  30,  1898. 


$512, 932. 


COMMERCIAL  STATISTICS. 


returns  made  to  this  office  by  shippers,  consignees,  and  carriers. 
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Freight  movement. 


Articles. 


ARRIVING. 

Asphalt 

Chemicals 

Clay 

Coal 

Hay 

Ice 

Iron  ore 

Lumber 

Stone,  building 

Stone,  paving 

Sand 

Wood,  cord 

Miscellaneous 

Total 


DEPARTING. 

Asphalt 

Chemicals 

Coal 

Grain 

Manure 

Petroleum  oil  and  products. . . 
Miscellaneous 

Total 


1896. 

1897. 

Tons. 

Value. 

Tons. 

Value. 

13, 293 
17,  729 
1,  839 
385,  725 
1,  547 
115,  470 
80,  481 
60,  624 
23, 883 
7, 989 
467,  802 
27,  084 
77, 184 

$191, 295 
91,  277 
2,  939 
1, 369,  024 
12,  285 
231,  040 
482,  886 
361,  781 
196,  878 
30,  456 
250, 191 
100,  613 
5, 224,  567 

19, 912 
10,  591 
2,  570 
508,  094 
1,538 
85, 129 
150,  986 
2,  533 
19,  661 
9,  340 
395,  457 
15,  322 
50,  242 

$236, 835 
64, 439 
3, 102 
1, 733, 136 
7,  726 
135, 888 
905,  916 
19,  205 
248,  279 
35,  010 
210,  851 
75,  257 
4,  744,  488 

1, 280,  650 

8,  545,  232 

1,  271,  375 

8, 420, 132 

567 
2,  868 
197,  284 
62, 450 
88,  682 
1,  542,  898 
39,  086 

28, 350 
60,  071 
760,  462 
786,  000 
132,  534 
20, 489,  040 
3, 495,  919 

600 
1,  651 
86, 171 
517,  290 
49,  250 
1,  603,  671 
57, 813 

27, 643 
46,  388 
273, 184 
7,  547,  000 
49,  250 
22, 812,  870 
5,  429, 137 

1, 933,  835 

25, 752, 376 

2,  316,446 

35, 985, 472 

Vessel  movement. 


Class. 

' 1896. 

1897. 

Arrivals. 

Depar- 

tures. 

Arrivals. 

Depar- 

tures. 

Steamers 

224 
445 
4, 489 

1, 032 
290 
2,  341 

353 
547 
4,  567 

743 
191 
2, 252 

Sailing  vessels 

Canal  boats  and  barges 

Total 

5, 158 

3,  663 

5,467 

3, 186 

LETTER  FROM  MR.  THEO.  C.  KNAUFF,  SECRETARY  OF  THE  BOARD  OF  HARBOR  COM- 
MISSIONERS FOR  THE  CITY  OF  PHILADELPHIA,  PA.,  WITH  REFERENCE  TO  THE 
PROGRESS  MADE  BY  THE  CITY  OF  PHILADELPHIA  IN  THE  WORK  OF  IMPROVING 
SCHU  YLKILL  RIVER,  PENNSYLVANIA,  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30, 
1898,  WITH  ONE  INCLOSURE. 

Board  of  Harbor  Commissioners  for  the  City  of  Philadelphia, 

Philadelphia,  June  28,  1898. 

Sir:  I beg  to  acknowledge  the  receipt  of  your  communication  under  date  of  June 
4, 1898,  in  which  you  ask  to  he  furnished  with  a concise  statement  of  what  has  been 
accomplished  by  the  city  of  Philadelphia  since  June  30, 1897,  in  the  improvement  of 
the  Delaware  and  Schuylkill  rivers  and  the  harbor  of  Philadelphia. 

In  the  matter  of  the  improvement  of  the  Schuylkill  River  by  the  city  of  Philadel- 
phia, I would  report  that  under  contract  No.  2,  for  the  dredging  of  that  river  from 
Fifty-eighth  street  to  its  mouth,  which  was  completed  September  30, 1896,  89,370  cubic 
yards  of  material  were  removed  (the  amount  not  having  been  previously  reported), 
which  consisted  of  mud,  sand,  and  coarse  gravel,  which  material  was  all  measured  in 
the  dump  after  settlement,  and  was  all  deposited  beyond  high-water  mark  behind 
river  dikes. 

At  the  time  of  the  last  report  no  work  had  been  done  under  contract  No.  3,  for 
dredging  between  one-half  mile  above  Penrose  Ferry  Bridge  and  Fifty-eighth  street, 
but  it  has  since  been  in  progress  during  the  latter  part  of  1897  and  in  the  present 
year.  Ninety-one  thousand  cubic  yards  of  material,  measured  in  the  dump,  have 
now  been  removed  and  placed  above  high-water  mark.  The  work  is  nearing  com- 
pletion, the  bulk  of  that  remaining  being  the  removal  of  high  points. 
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Under  contract  No.  4,  for  work  between  Fifty-eighth  street  and  Walnut  street, 

0 000  cubic  yards  of  material  were  reported  removed  at  the  time  of  the  last  report. 

1 would  report  at  the  present  time  the  removal  of  83,000  cubic  yards,  which  has  been 

P The^i^  south  Of  the  Baltimore  and  PhiladelpMaEaih 

road  Bridge  for  *the  removal  of  which  preparations  are  now  being  made.  Other  than 
th?s,  the  dredging  of  material  has  been  about  finished,  and  the  contract  will  m all 

^^rhe^sum^ of  $40,0(X)  has  been  set  aside  by  the  city  ordinance  dated  January  7, 1898 
for  continuing  the  improvement  of  the  Schuylkill  River  Proposals  have  been 
rcmiested  for  this  work,  and  it  is  expected  that  the  bids  will  be  opened  to-day,  June 
28^1898  By  means  of  this  appropriation  it  is  intended  tccojitmue  i Iredgmg 
the ^terminul  of  contract  No  3,  above  Yankee  Point,  and  Fitty-eighth  street.  What- 
ever balance  there  may  be  will  be  expended  above  the  terminus  of  contract  No.  4, 
which  is  south  of  the  Baltimore  and  Philadelphia  Railroad  Bridge. 

For  the  statement  of  the  details  of  these  contracts  and  of  the  -wort ^^ne  under 
them  I am  indebted  to  Mr.* George  S.  Webster,  chief  engineer  and  surveyor  of  the 
city  of  Philadelphia,  a copy  of  whose  communication,  marked  A,  is  herewit 
inclosed. 

Yours,  truly,  Theo.  C.  Knauff,  Secretary. 

Lieut.  Col.  C.  W.  Raymond, 

Corps  of  Engineers. 


Inclosure  A. 

Department  of  Public  Works,  Bureau  of  Surveys, 

Philadelphia,  June  16,  18U8. 

qTt>  • 'Renlvine:  to  your  letter  requesting  information  upon  the  improvement 
of^he  chmn'el  of  the  fchuylkill  Elver,  being  carried  on  by  the  city  of  Philadelphia, 

1 S^c^fr-Dredging  in  the  Schuylkill  Elver  between  riMhth  street  and 
its  mouth,  the  work  consisted  in  dredging  a channel  averaging  250  feet  m m , 

^ —Dredging^ in^  the^Schii^dkill  Eiver  between  a point  about  half  a 

BVh^hre^e“r“moved,  and  placed  beyond  high-water  mark,  91,000  cubic  yards 

of  material,  measured  in  the  dump.  -i  -iir  nf  tho  rpmainino'  work 

Work  upon  this  contract  is  nearing  completion,  the  bulk  of  the  remamin&  worx 

being  the  rmnoval  of  ngh  pointy  Fifty-eighth  street  toward  Walnut  street, 

LlChL°^lwidth!’lt» Ct)  depth,  20  feet,  to  a point  700  feet  above  Harrison’s  wharf, 

will  be  completed  this  season  $40,000  was  set  aside  for  continuing 

th?L°p“nfof"  are  revested  for  this  work,  to 

Snue  the  dredging  between  the  terminus  of  contaact  No^ 

above  Yankee  Point,  and  Fifty-eighth  street  any  balance  to b® *3““^ and  PhiU- 
terminus  of  the  present  contract  No.  4,  which  is  south  of  the  Baltimore  and  unua 

delphia  Railroad  Bridge. 
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Table  of  appropriations. 

Date. 

Description. 

Amount. 

Dec.  28,1894 
Dec.  28,1895 
May  26,1896 
Jan.  7, 1898 

Allotment  for  removing  impediments  to  navigation 

Improving  Schuylkill,  between  58th  and  Walnut  streets 

Work  between  point  above  Penrose  Perry  Bridge  and  58tk  street 

To  continue  the  dredging 

$40, 000 
50,  000 
40,  000 
40, 000 

170, 000 

Total 

Yours,  truly, 

Mr.  Theodore  C.  Knauef, 

Secretary  Board  of  Harbor  Commissioners. 


Geo.  S.  Webster,  Chief  Engineer. 


H4. 

IMPROVEMENT  OF  ICE  HARBOR  AT  MARCUS  HOOK,  PENNSYLVANIA. 

An  account  of  this  improvement  is  contained  in  the  Annual  Report 
of  the  Chief  of  Engineers  for  1896,  page  918. 

Since  1889  expenditures  have  been  confined  to  maintenance  and 
repairs.  During  the  past  fiscal  year  two  landing  piers  have  been 
repaired  and  a new  mooring  post  placed  at  a cost  of  $700,  including 
inspection  and  superintendence.  The  funds  now  available  are  con- 
sidered sufficient  for  all  probable  necessities. 

This  work  is  located  in  the  collection  district  of  Philadelphia.  This  is  the  nearest 
P0^ ? ; the  coHections  during  the  year  ending  December  31, 1897,  amounting 

to  $14,042,298.63.  The  nearest  fort  and  light-house  are,  respectively.  Fort  Mifflin 
and  Cherry  Island,  rear. 

Money  statement. 

July  1,  1897,  balance  unexpended $2  415  72 

June  30,  1898,  amount  expended  during  fiscal  year 700  00 

July  1,  1898,  balance  unexpended 715  72 


Appropriations. 


Act  of— 

June  23,  1866 

March  2,  1867  . . , 
January  14,  1880 
March  3,  1881  ... 
August  2, 1882 ... 


Total  to  June  30,* 1898, 


$5, 000 
94,  000 
35,  000 
30, 000 
15,  000 


Act  of — 

August  5, 1886 

August  11,  1888 

September  19,  1890 

Total 


Expenditures. 


$15,  000 
15, 000 
5,000 


214,  000 


$212, 284. 28 


h5. 

CONSTRUCTION  OF  IRON  PIER  IN  DELAWARE  BAY,  NEAR  LEWES 

DELAWARE. 

,^nn  account  of  this  work  is  contained  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  1896,  page  920. 

The  river  and  harbor  act  of  June  3, 1896,  appropriated  $7,660  for  the 
maintenance  and  repair  of  this  pier. 
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On  September  11, 1896,  a project  for  the  application  of  the  funds 
appropriated  was  submitted  to  the  Department  and  approved  Septem- 
ber 18,  1896.  ^ . , . , 

Under  date  of  September  18,  1897,  contract  was  entered  into  with 
William  H.  Yirden,  of  Lewes,  Del.,  for  repairs  to  the  pier  in  accord- 
ance with  the  adopted  project  approved  September  18,  1896. 

During  the  past  fiscal  year  the  contract  above  referred  to  was  com- 
pleted, the  following  repairs  having  been  made,  at  a cost  of  $b,722.5J, 
including  inspection  and  superintendence:  Forty-one  fender  piles  were 
driven  (40  on  head  of  pier  and  1 on  the  bridge);  42  fender  piles  shod 
with  iron  strips ; 449  feet  of  wale  on  west  side  replaced  by  creosoted  tim- 
ber ; 535  feet  of  wale  on  the  east  side,  720  feet  of  curbing,  and  the  decking 
at  the  head  of  the  pier  replaced  by  new  timber;  a walk  3 feet  wide  laid 
on  either  side  of  the  head  of  the  pier  and  between  the  tracks  for  entire 
length  of  pier;  the  foot  walk  on  the  bridge  repaired,  and  three  sup- 
porting columns  recovered  and  put  back  in  place. 

It  is  proposed  to  hold  the  sum  of  $937.61  which  remains  available  tor 

maintenance  and  repairs  as  needed.  . , 

The  funds  now  available  are  considered  sufficient  for  present  needs. 

This  pier  is  in  the  collection  district  of  Delaware,  the  nearest  port  of  entry  being 
Wilmington,  where  the  amount  of  revenue  collected  during  the  year  ending  Decem- 
ber.  31,  1897,  was  $14,775.  The  nearest  fort  and  light-house  are,  respectively,  lort 
Delaware  and  Delaware  Breakwater  Light. 

Money  statement. 

July  1,  1897,  balance  unexpended  — . - - - - - - - - -■**  79 9 gQ 

June  30,  1898,  amount  expended  during  fiscal  year ™ 

July  1,  1898,  balance  unexpended - ' 1 

Appropriations. 


July  15,  1870  $225,000 

June  23,  1874 10,000 

March  3,  1875  25,000 

March  3,  1875  15,  000 

August  14, 1876 30, 000 

June  18, 1878  20,000 

March  3, 1879 10,  500 


June  14, 1880  $10?  000 

March  3, 1881 10,000 

August  2, 1882 13,  000 

April  4, 1890 10,  000 

June  3, 1896  V>60 

Total 386, 160 


Expenditures. 


Total  to  June  30,  1898. 


$385, 222. 39 


H 6. 

IMPROVEMENT  OF  DELAWARE  BREAKWATER,  DELAWARE. 

An  account  of  this  improvement  is  contained  in  the  Annual  Report 

of  the  Chief  of  Engineers  for  1896,  page  922.  (i„ora-e 

Work  under  the  contract  dated  November  16,  1894,  with  Ueorge 
Willett  Andrews,  of  Biddeford,  Me.,  for  depositing  stone  in  cavities 
and  building  a part  of  the  superstructure  of'  the  ^ons  'of 

Dieted  on  October  16, 1896.  Under  this  contract  16,149^,77  tons  ol 
stone  were  placed  in  the  work,  of  which  7,532 !-*££&  tons  were  deposited 

during  the  fiscal  year  ending  June  30,  1897.  . , 

Under  date  of  September  15, 1896,  contract  was  entered  mto  w t 
John  F.  Donovan,  of  New  York,  N.  Y.,  for  continuing  the  work  of 
closing  the  gap  in  the  breakwater  by  furnishing  and  depositing  stone 
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to  the  extent  of  the  funds  available,  the  work  to  be  commenced  on  or 
before  April  1,  1897,  and  completed  on  or  before  June  30,  1898.  Work 
under  this  contract  was  commenced  on  April  1,  1897,  and  completed 
June  30,  1898,  at  a cost  of  $86,726.42,  including  superintendence  and 
inspection.  Under  this  contract  36,472.1  tons  of  stone  were  placed  in 
the  work,  of  which  26,926.1  tons  were  deposited  during  the  past  fiscal 
year,  completing  the  improvement.  The  total  quantity  deposited  under 
the  present  project  is  about  207,102  tons. 

By  the  work  done  the  gap,  1,390  feet  long,  formerly  existing  between 
the  ice  breaker  and  the  main  breakwater  has  been  closed  by  a structure 
rising  14  leet  above  low  water,  40  feet  wide  at  low  water,  and  20  feet 
wide  on  top,  thus  forming  a continuous  wall  from  the  lower  end  of  the 
old  breakwater  to  the  upper  end  of  the  ice  breaker. 

The  project  is  completed  and  no  further  appropriation  is  required. 
It  is  probable  that  occasional  small  appropriations  will  be  required  in 
the  future  to  repair  damages  caused  by  violent  storms. 

From  a survey  of  the  Breakwater  Harbor  made  in  June,  1898,  it 
appears  that  slight  shoaling  has  continued  over  the  middle  bar,  while 
occasional  scour  has  taken  place  between  the  bar  and  the  Delaware 
shore. 

During  the  present  season,  with  funds  now  available,  it  is  proposed 
to  make  a thorough  examination  and  submit  a final  report  upon  this 
work. 

The  commercial  statistics  of  the  harbor  at  and  in  the  vicinity  of  this 
breakwater  are  given  in  connection  with  the  report  on  the  harbor  of 
refuge,  Delaware  Bay,  Delaware. 

This  work  is  situated  in  the  collection  district  of  Delaware.  Wilmington  is  the 
nearest  port  of  entry,  at  which  the  revenue  collected  during  the  year  ending  Decem- 
ber 31, 1897,  was  $14,775.  Fort  Delaware  is  the  nearest  fort  and  the  Breakwater 
Light  the  nearest  light-house. 

Money  statement , 


July  1,  1897,  balance  unexpended $86, 361. 56 

June  30,  1898,  amount  expended  during  fiscal  year 76, 651. 45 

July  1,  1898,  balance  unexpended . 9,  710. 11 

July  1,  1898,  outstanding  liabilities 8, 486. 53 

July  1,  1898,  balance  available 1,223,58 


Appropriations, 


Act  of— 

May  7, 1822 

May  23, 1828 

April  23, 1830 

March  2, 1831 . 

July  3, 1832  

March  3, 1833 

June  28, 1834  

March  3, 1835 

July  2, 1836 

July  4, 1836  (survey) . . . 

March  3, 1837 

July  7, 1838 

August  30, 1852 


$22, 700. 00 
250,  000.  00 
162,  000.  00 
208,  000.  00 
270,  000. 00 
270, 000. 00 
270,  000. 00 
100,  000. 00 
100,  000. 00 
1,000. 00 
141,  000. 00 
150,  0C0. 00 
30,  000. 00 


Act  of— 

June  23, 1866  $107, 910. 00 

March  2, 1867 109,  493.  70 

August  2, 1882 125,  000. 00 

July  5, 1884 75,000.00 

August  5, 1886 56,  250.  00 

August  11, 1888  100, 000.  00 

September  19, 1890 80, 000. 00 

July  13, 1892 50,000.00 

August  18, 1894 50, 000. 00 

June  3, 1896  80, 000. 00 


Total 2, 808, 353. 70 


Total  amount  appropriated  under  present  project  to  June  30, 1898 .. ..  $616, 250. 00 


Expenditures. 


Total  to  June  30, 1898 $2,  798,  643. 59 

Total  under  present  project  to  June  30, 1898  606, 539. 89 


1096  REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY 


H 7- 


CONSTRUCTION  OF  HARBOR  OF  REFUGE,  DELAWARE  BAY,  DELAWARE. 

An  account  of  this  improvement  is  contained  in  the  Annual  Report 
of  the  Chief  of  Engineers  for  1897,  page  1216. 

During  the  past  fiscal  year,  under  a contract  with  Messrs.  Hughes 
Bros.  & Bangs  dated  February  5,  1897,  289,709  tons  of  stone  were 
deposited  in  the  work,  the  total  amount  deposited  to  June  30,  1898, 
being  298,744  tons. 

The  contract  above  referred  to  provides  for  the  complete  execution  of 
the  work,  to  be  paid  for  as  appropriations  may  from  time  to  time  be 
made  by  law.  It  required  the  placing  of  125,000  tons  of  stone  during 
the  year  ending  December  31,  1897,  as  estimated  by  the  engineer  officer 
in  charge,  under  the  terms  of  the  contract;  and  for  the  continuance  of 
the  work  as  rapidly  as  may  be  required  by  the  engineer  officer  in  charge, 
to  the  extent  of  placing  280,000  tons  during  any  one  calendar  year,  pro- 
vided sufficient  funds  are  available  for  payment  therefor.  The  work  is 
required  to  be  commenced  on  or  before  May  1, 1897,  and  to  be  com- 
pleted on  or  before  December  31,  1901,  unless  prevented  by  lack  of 
funds. 

On  December  31,  1897, 131,106  tons  of  stone  had  been  deposited  in 
accordance  with  the  terms  of  the  contract. 

The  condition  of  the  work  June  30,  1898,  was  as  follows : 

Beginning  at  the  stake  light,  which  was  erected  May  4, 1897,  to  mark 
the  initial  point  of  the  upper  part  of  the  work,  and  running  thence  S.  SE. 
JE.,the  substructure  has  been  brought  to  a width  of  about  41  feet  at 
mean  low  water  for  a distance  of  2,800  feet,  thence  for  a further  dis- 
tance of  1,900  feet  it  is  partly  comjfieted  to  a height  of  about  10  feet 
below  mean  low  water. 

This  work  is  situated  in  the  collection  district  of  Delaware.  Wilmington  is  the 
nearest  port  of  entry,  at  which  the  revenue  collected  during  the  year  ending  Decem- 
ber 31,  1897,  was  $14,775.  Fort  Delaware  is  the  nearest  fort,  and  the  Breakwater 


Light  the  nearest  light- house. 

Money  statement. 

July  1, 1897,  balance  unexpended $396,  939. 98 

Amount  appropriated  by  sundry  civil  act  approved  July  1, 1898  800, 000.  00 

1, 196,  939798 

June  30, 1898,  amount  expended  during  fiscal  year 279, 151. 73 


July  1, 1898,  balance  unexpended 917,  788.  25 

July  1, 1898,  outstanding  liabilities $85,  845.  55 

July  1, 1898,  amount  covered  by  uncompleted  contracts 831, 942. 70 


Amount  (estimated)  required  for  completion  of  existing  project 1, 150, 666. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30, 1900  587,  500. 00 

Submitted  in  compliance  with  requirements  of  sections  2 of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


Act  of— 

June  3,1896 
June  4, 1897 
July  1,1898. 


Appropriations. 


$5,  000 
394,  334 
800,  000 


Total 


1, 199, 334 


Total  to  June  30, 1898 


Expenditures. 


,$281, 545. 75 
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CONTRACT  IN  FORCE,  WITH  NAMES  OP  CONTRACTORS,  DATE  OF  APPROVAL,  OF 
BEGINNING  WORK,  AND  EXPIRATION. 

With  Hughes  Bros.  & Bangs,  of  Syracuse,  N.  Y.,  dated  February  5 and  approved 
February  20, 1897,  for  complete  execution  of  the  work  of  constructing  a stone  break- 
water, to  be  paid  for  as  appropriations  may  be  made  from  time  to  time  by  law.  To 
be  commenced  on  or  before  May  1, 1897,  and  completed  on  or  before  December  31, 
1901,  unless  prevented  by  lack  of  funds. 


COMMERCIAL  STATISTICS. 


During  the  year  ending  December  31,  1897,  the  following  vessels  called  at  Dela- 
ware Breakwater  for  the  reasons  given : 


Steamers. 

Ships. 

Barks. 

Brigs. 

Schoon- 

ers. 

Barges. 

Total. 

For  orders 

128 

78 

1 

1 

23 

13 

47 

22 

11 

9 

1 

31 
1, 251 
2 

240 
1, 614 
4 
1 

For  harbors 

241 

In  distress  - 

Quarantined 

Total 

208 

36 

69 

21 

1,  284 

241 

1, 859 

H 8. 

IMPROVEMENT  OF  RANCOCAS  RIVER,  NEW  JERSEY. 

An  account  of  this  improvement  is  contained  in  the  Annual  Report 
of  the  Chief  of  Engineers  for  1896,  page  925. 

The  original  project,  adopted  in  1881,  provided  for  the  improvement 
of  the  main  river  and  the  Mount  Holly  Branch,  and  contemplated  no 
improvement  in  the  Lumberton  Branch.  The  river  and  harbor  act  of 
June  3, 1896,  appropriated  $2,000  for  continuing  this  improvement,  this 
sum  to  be  expended  in  the  improvement  of  the  Lumberton  Branch. 

The  Lumberton  Branch  was  surveyed  as  far  as  Lumberton,  N.  J.,  in 
1897,  and  a project  for  its  improvement  approved  July  3,  1897. 

The  project  provided  for  the  formation,  by  dredging,  of  a channel  30 
feet  wide  at  mean  low  water  through  the  shoals  at  Patterson’s  Landing 
and  below  and  above  Paxson’s  Landing  as  far  as  available  funds  would 
permit. 

Under  date  of  September  11,  1897,  contract  was  entered  into  with 
Prank  C.  Somers,  of  Camden,  N.  J.,  for  the  dredging  required  by  the 
project. 

Work  under  this  contract  was  commenced  October  19,  1897,  and  com- 
pleted November  5,  1897,  5,026  cubic  yards  having  been  dredged,  at  a 
cost  of  $1,767.59,  including  inspection  and  superintendence.  The  cost 
of  the  survey  of  the  Lumberton  Branch,  made  during  the  fiscal  year 
ending  June  30,  1987,  was  $232.41. 

By  the  work  done  a channel  30  feet  wide  and  6 to  7 feet  deep  at  mean 
low  water  was  formed  through  the  shoals  at  Patterson’s  Landing  and 
below  Paxson’s  Landing,  and  partly  formed  through  the  shoal  above 
Paxson’s  Landing,  the  total  lengths  of  channel  aggregating  1,675  feet, 
thereby  completing  the  work  provided  for  in  the  project. 

This  work  is  situated  in  the  collection  district  of  Burlington,  N.  J.,  which  is  the 
nearest  port  of  entry,  at  which  no  revenue  was  collected  during  the  year  ending  Decem- 
ber 31,  1897.  The  nearest  fort  is  Fort  Mifflin,  and  the  Horseshoe  lights  are  the 
nearest  light-houses. 
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Money  statement . 

July  1, 1897,  balance  unexpended - 

June  30, 1898,  amount  expended  during  fiscal  year. 

July  1, 1898,  balance  unexpended 


Appropriations. 
Mount  Holly  Branch. 

Act  of— 

March  3, 1881 

August  2, 1882  

September  19, 1890  

July  13, 1892  

August  18, 1894  - 


Luniberton  Branch. 

Act  of  June  3, 1896 

Total - 

EXPENDITURES. 

Total  to  J une  30, 1898  ; 

Carried  to  tbe  surplus  fund  m July,  1890  - ■ 

Redeposited  to  credit  of  appropriation,  December  21,  leyo 


$2, 167. 29 
1, 767. 59 


*399.70 


$10, 000.  00 
10,  000. 00 
10, 000. 00 
5, 000.  00 
3, 000. 00 


38,  000. 00 

$2, 000. 00 


40, 000. 00 


$39, 500. 21 
100  09 
399. 70 


40, 000.  00 


COMMERCIAL  STATISTICS. 


Arrivals  and  departures  of  vessels  for  the  years  ending  December  31,  1896  and  1897. 


Kind  of  vessel. 

Arrivals. 

Departures. 

1896. 

1897. 

1896. 

1897. 

No. 

Tons. 

No. 

Tons. 

No. 

Tons. 

No. 

Tons. 

Steamers 

Sailing  vessels 

Barges  and  canal  boats 

Total 

398 
107 
3,  447 

79,  600 
6,  420 
629,  500 

308 

150 

2,437 

65, 400 
7, 250 
609,  250 

398 

107 

3,447 

79, 600 
6,  420 
629, 500 

308 
150 
2,  437 

65, 400 
7,250 
609, 250 

3,952 

715,  520 

2,895 

681, 900 

3,952 

715,  520 

2,895 

681, 900 

Freight  statement. 


Articles. 

1896. 

1897. 

Tons. 

Value. 

Tons. 

Value. 

arriving. 

6, 300 
16, 400 
4, 000 

4. 000 

1.000 
37,  500 
11,  800 

$40, 300 
50, 600 
45,  000 
8,  000 
21,  000 
50,  000 
397, 000 

6,500 
34,  000 
4,  400 
10,000 

$43, 200 
97, 000 
48, 400 
20,  000 

75,  000 
6,  500 

112,  500 
267, 450 

81, 000 

611, 900 

136, 400 

588,  550 

DEPARTING. 

10, 000 
600 
66,  700 
149,  725 
3,  600 
1,000 

22,  000 
25,  000 
93, 425 
59,  890 
140,  000 
23,  500 

144,  094 
62,  306 
6,  500 
5, 700 

216,  000 
61,  300 
325, 000 
263, 500 

231, 525 

363,  815 

218, 600 

865, 800 

* Balance  remaining  from  appropriation  of  August  18,  1894,  not  available  for 
expenditure  under  present  project. 
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Hg. 

IMPROVEMENT  OF  ALLOWAY  CREEK,  NEW  JERSEY. 


An  account  of  this  improvement  is  contained  in  the  Annual  Report 
of  the  Chief  of  Engineers  for  1896,  page  928. 

TJnder  date  of  March  16,  1897,  contract  was  entered  into  with  John 
L.  Grim,  of  Philadelphia,  Pa.,  for  the  construction  of  about  400  linear 
feet  of  pile  dike  and  the  dredging  of  about  7,500  cubic  yards  of  material, 
scow  measurement,  from  the  channel  of  the  creek  above  Upper  Han- 
cock Bridge. 

During  the  past  fiscal  year  work  was  in  progress  under  the  above 
mentioned  contract  which  was  completed  in  September,  1897.  Under 
this  contract  404  linear  feet  of  dike  were  constructed  during  the  fiscal 
year  ending  June  30,  1897,  and  4,269  cubic  yards  of  material  were 
removed  during  the  past  fiscal  year,  at  a total  cost,  including  inspection 
and  superintendence,  of  $2,640.50.  About  three-fifths  of  the  projected 
work  has  been  accomplished. 

This  work  is  situated  in  the  collection  district  of  Bridgeton,  N;  J.,  which  is  the 
nearest  port  of  entry,  at  which  no  revenue  was  collected  during  the  year  ending 
December  31,  1897.  The  nearest  fort  is  Fort  Delaware,  and  the  Reedy  Island  Light 
is  the  nearest  light-house. 


Money  statement . 


July  1,  1897,  balance  unexpended $2, 766.  08 

June  30,  1898,  amount  expended  during  fiseal  year 2, 413. 53 

July  1,  1898,  balance  unexpended 352. 55 


Amount  (estimated)  required  for  completion  of  existing  project.. 10,  000. 00 

Amountthatcanbeprofltablyexpendedinfiscalyearending  June30, 1900  10,  000. 00 
Submitted  in  compliance  with  requirements  of  sections  2 of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 


Act  of— 

September  19, 1890 

July  13,1892 

August  18, 1894  . . . 
June  3,  1896  

Total 


Total  to  June  30, 1898 


Appropriations. 


Expenditures. 


$6,  000 
3,  000 
3,  000 
3,000 


15, 000 


$14, 647. 45 


COMMERCIAL  STATISTICS. 

Arrival  and  departure  of  vessels  for  the  years  ending  December  31,  1896  and  1897. 


Kind  of  vessel. 

Arrivals. 

Departures. 

1896. 

1897. 

1896. 

1897. 

No. 

Tons. 

No. 

Tons. 

No. 

Tons. 

No. 

Tons. 

Steamers 

65 

6, 850 

62 

6,  500 

65 

6, 850 

62 

6, 500 

Sailing  vessels 

35 

3, 500 

30 

3,  000 

35 

3,  500 

30 

3, 000 

Barges  and  canal  boats 

62 

9,300 

57 

8,  700 

62 

9,  300 

57 

9, 300 

Total 

162 

19, 650 

149 

18,  200 

162 

19,  650 

149 

18, 800 
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Freight  statement. 


• 

1896. 

1897. 

Articles. 

Tons. 

Value. 

Tons. 

Value. 

ARRIVING. 

9,  000 

$23,  000 

9,  000 

$20, 000 

1,700 

1,850 

1, 700 

1,800 

3,  500 

37,  000 
5,  000 

3,  000 

30,  000 

2,500 

2,  500 

5,  000 

450 

8,  500 

450 

8, 000 
100, 000 

1,300 

110,  000 

1,  300 

9,  000 

197, 000 

9,  000 

192,  000 

27, 450 

382, 350 

26,  950 

356, 800 

DEPARTING. 

8,  000 

379,  000 

8,  000 

380, 000 

2*000 

110,  000 
58,  000 

2, 000 

100, 000 

3/500 

3,500 

50,  000 

125 

3,000 

125 

3,000 

1, 000 

3,  500 

1,  000 

3, 000 

14,  625 

553,  500 

14,  625 

536, 000 



1 

H io. 


IMPROVEMENT  OF  COOPER  CREEK,  NEW  JERSEY. 

An  account  of  this  improvement  is  contained  in  the  Annual  Report 
of  the  Chief  of  Engineers  for  1896,  page  931.  . A _ 

The  river  and  harbor  act  of  June  3,  1896,  appropriated  $37,000  for 
completing  this  improvement,  of  which  amount  $2,500,  or  so  much 
thereof  as  might  be  necessary,  was  to  be  expended  in  rebuilding  the 
dike  on  Government  reservation  in  the  Delaware  River  at  Woodbury 
Creek 

Under  date  of  October  7, 1896,  contract  was  entered  into  with  Frank 
C.  Somers,  of  Camden,  N.  J.,  for  rebuilding  the  dike  on  the  Government 
reservation  at  Woodbury  Creek.  Work  under  this  contract  was  com- 
pleted on  November  13,  1896,  the  total  amount  expended  being  $2,500. 

Under  date  of  October  19, 1896,  contract  was  entered  into  with  A.  M. 
Clegg,  of  Washington,  D.  O.,  for  dredging  about  162,000  cubic  yards  of 
material  from  the  channel  of  the  creek  in  completion  of  the  project. 
Work  under  this  contract  was  commenced  on  April  12,  1897. 

During  the  fiscal  year  ending  June  30, 1897,  55  cubic  yards  of  mate- 
rial, scow  measurement,  were  dredged  from  the  channel. 

During  the  past  fiscal  year  operations  were  in  progress  under  the 
above-mentioned  contract,  47,735  cubic  yards,  scow  measurement,  having 
been  dredged  from  the  channel,  making  a total  to  date  of  47, 7 JO  cubic 

^Oii  October  23, 1897,  the  contractor  withdrew  his  plant  from  the  work 
without  notice.  The  time  for  the  completion  of  the  contract  expired 
December  31, 1897,  and  it  was  recommended  that  it  be  annulled  and 

that  the  work  be  readvertised.  . tt 

This  recommendation  was  approved  by  the  Chief  of  Engineers,  United 
States  Army,  under  date  of  January  8,  1898.  Under  date  of  January 
12,  1898,  the  Secretary  of  War  directed  that  the  contract  be  not 
annulled  until  the  contractor  was  heard  from  in  reply  to  the  notice  ot 
annulment  sent  him  January  10,  1898.  ...  ,n 

Under  date  of  May  9,  1898,  instructions  were  received  from  the 
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Department  that,  at  tlie  request  of  the  Assistant  Secretary  of  War,  the 
time  for  completion  of  the  contract  had  been  extended  to  September  1, 
1898. 

Under  date  of  June  25,  1898,  the  Comptroller  of  the  Treasury  gave  a 
decision  in  reference  to  this  case  to  the  effect  that  this  contract  expired 
by  its  own  limitation  on  December  31,  1897,  and  it  was  not  within  the 
power  of  any  officer  to  revive  the  same  as  an  executory  contract,  and 
that  as  Mr.  Clegg  has  defaulted  under  the  contract  of  October  19, 1896, 
no  payment  whatever  should  be  made  to  him  for  any  work  subsequently 
done  on  Cooper  Creek  until  it  can  be  ascertained  what  amount  of  dam- 
age the  United  States  has  sustained  on  account  of  his  default.  The 
contractor  was  notified  accordingly. 

Dredging  operations  were  still  in  progress  June  30,  1898. 

This  work  is  located  in  the  collection  district  of  Philadelphia.  This  is  the  nearest 
port  of  entry.  The  collections  during  the  year  ending  December  31,  1897,  amounted 
to  $14,042,298.63.  The  nearest  fort  and  light-house  are,  respectively,  Fort  Mifflin  and 
Upper  Horse  Shoe  range  lights. 

Money  statement. 


July  1,  1897,  balance  unexpended $34, 110. 06 

June  30,  1898,  amount  expended  during  fiscal  year 2,  991. 58 

July  1,  1898,  balance  unexpended 31, 118. 48 

July  1,  1898,  outstanding  liabilities 4,  204. 12 

July  1,  1898,  balance  available 26, 914. 36 


Approximations. 

Act  of  June  3,  1896 $37, 000 

Expenditures. 

Rebuilding  dike  on  Government  reservation  in  Dela  ware  River  at  Wood- 
bury Creek $2,  500. 00 

Improvement  of  Cooper  Creek,  New  Jersey 3, 381. 52 

Total  to  June  30,  1898 5, 881. 52 


COMMERCIAL  STATISTICS. 


Arrivals  and  departures  of  vessels  for  the  years  ending  December  SI,  1896  and  1897. 


Kind  of  vessel. 

Arrivals. 

Departures. 

1896. 

1897. 

1896. 

1897. 

No. 

Tons. 

No. 

Tons. 

No. 

Tons. 

No. 

Tons. 

Steamers 

2 

600 

16 

4,  800 

2 

600 

16 

4,  800 

Sailing  vessels 

60 

6,  000 

99 

79, 200 

60 

6,  000 

99 

79,  200 

Barges  and  canal  boats 

626 

125,  200 

670 

140,  000 

626 

125, 200 

670 

140, 000 

Total 

688 

131, 800 

785 

224, 000 

688 

131,  800 

785 

224,  000 
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Freight  statement. 


Articles. 

1896. 

1897. 

Tons. 

Value. 

Tons. 

Value. 

ARRIVING. 

800 

$3,  500 

600 

$2, 800 

8, 406 

93, 225 

11, 239 

163, 151 

45, 167 

124, 848 

41,  553 

102,  704 

5,  241 

35,900 

5,614 

73,  000 

1,  269 

8,  583 

240 

1,950 



38,  346 

426,  306 

40,  840 

428,  820 

1,545 

13, 450 

1,000 

11, 000 

25, 000 

37, 500 

20,  000 

35, 000 

431 

34, 471 

7, 188 

96, 071 
11,  500 

7,402 

7,  344 

10,  000 

3,  494 

663, 444 

10,  507 

254, 425 

Total 

137,101 

1,  448, 571 

148, 781 

1, 180,  421 

DEPARTING. 

200 

2,  800 

70 

1,400 

7,  000 

140, 000 

8,  000 

160,  000 

Tmn  m Q Till  f fl.P.tn  TPi  J 1 

23,  615 

472,  300 

24,  370 

422,  820 

32,  000 

640, 000 

30, 000 

600, 000 

Miscellaneous - 

1,  680 

212,  338 

1,  216 

103,  504 

TW.al  

64, 495 

1, 467,  438 

63,  656 

1, 287, 724 

H ii. 

IMPROVEMENT  OF  GOSHEN  CREEK,  NEW  JERSEY. 

An  account  of  tliis  improvement  is  contained  in  the  Anuual  Report 
of  the  Chief  of  Engineers  for  1896,  page  933. 

During  1893, 15,770  cubic  yards  of  material,  scow  measurement,  were 
dredged  from  the  channel  below  Goshen  Landing,  thus  practically 
completing  the  improvement  to  the  mouth  of  the  creek.  Work  was 
then  discontinued  until  1897  for  want  of  sufficient  funds. 

Under  date  of  March  15,  1897,  contract  was  entered  into  with  Mr. 
Frank  C.  Somers,  of  Camden,  U.  J.,  for  constructing  about  600  feet  of 
pile  dike  at  the  entrance  of  the  creek  and  dredging  about  8,000  cubic 
yards,  scow  measurement,  from  the  channel.  W ork  under  this  contract 
was  commenced  on  May  18, 1897. 

During  the  fiscal  year  ending  June  30,  1897,  the  pile  dike  was  con- 
structed to  its  projected  length  of  600  feet,  and  8,002  cubic  yards  of 
material,  dipper  measurement,  were  removed  from  the  channel  m the 
vicinity  of  the  dike,  completing  the  work  under  this  contract  on  June 
30  1897 

The  original  cost  of  the  project  made  in  1891  was  estimated  at  $12,000, 
this  estimate  being  based  on  a single  appropriation  of  $12,000,  by  which 
the  improvement  could  be  made  in  a single  season.  On  account  of  the 
small  appropriations  the  work  has  been  carried  through  an  interval  of 
several  years,  and  it  has  not  been  executed  with  sufficient  rapidity  to 
prevent  injurious  changes  which  will  considerably  increase  the  cost  of 

the  improvement.  ' ' , , 

During  the  past  fiscal  year  an  examination  of  the  dike  and  dredged 
channel  was  made  and  a new  estimate,  based  on  a careful  survey  of 
present  conditions,  was  made  of  the  cost  of  completing  the  work  in 
accordance  with  the  project.  In  order  to  maintain  the  dredged  chan- 
nel, it  will  be  necessary  to  extend  the  dike  somewhat  farther  toward 
the  shore  and  to  dredge  through  the  bar  at  the  mouth  of  the  creek. 

The  cost  of  this  work,  in  addition  to  funds  now  available,  is  estimated 
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at  $8,000,  which  will  increase  the  cost  of  the  project  from  $12,000,  as 
originally  estimated,  to  $17,000. 

This  work  is  situated  in  the  collection  district  of  Bridgeton,  N.  J.,  which  is  the 
nearest  port  of  entry,  at  which  no  revenue  was  collected  during  the  year  ending 
December  31, 1897.  The  nearest  fort  is  Fort  Delaware,  and  the  Maurice  River  Light 
is  the  nearest  light-house. 

Money  statement. 


July  1, 1897,  balance  unexpended $5,  837. 40 

June  30, 1898,  amount  expended  during  fiscal  year 4, 282. 76 


July  1, 1898,  balance  unexpended 


f Amount  (estimated)  required  for  completion  of  existing  project 

J Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J une  30, 1900 
j Submitted  in  compliance  with  requirements  of  sections  2 of  river  and 
„ t harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


1, 554.  64 


8, 000.  00 
8,  000. 00 


Act  of— 

July  13,1892... 
August  18, 1894 
June  3, 1896 

Total 


Total  to  June  30, 1898  . 


Appropriations. 


Expenditures. 


$3, 000 
3,000 
3,  000 


9,000 


$7,  445. 36 


COMMERCIAL  STATISTICS. 

Arrivals  and  departures  of  vessels  for  the  years  ending  December  31 , 1896  and  1897. 


Arrivals. 

Departures. 

Kind  of  vessel. 

1896. 

1897. 

1896. 

1897. 

No. 

Tons. 

No. 

Tons. 

No. 

Tons. 

No. 

Tons. 

Sailing  vessels 

100 

2, 000 

100 

2, 000 

100 

2, 000 

100 

2,  000 

Freight  statement. 


Articles. 

1896. 

1897. 

Tons. 

Value. 

Tons. 

Value. 

ARRIVING. 

Brick 

2,000 
1, 000 
1,  000 
3,  000 
2, 000 
1, 500 

$8, 000 
5, 000 

32. 000 

54. 000 
19,  000 

75. 000 

2. 500 

1,  500 

1. 500 
5,  000 
3,  000 

2,  000 

$10, 000 
7,  500 
48,  000 
90,  000 
30,  000 
100,  000 

Fertilizer ........... .......... 

Grain. 

Lumber. .. . .... .......................................... 

(Jpvrifvrnl  mPi'rr.ha.nfMsfi  - 

Total 

10,  500 

193,  000 

15,  500 

285, 500 

DEPARTING. 

Fertilizer  

500 
1,  500 
1,  800 
300 
4, 000 
1, 700 
1, 800 

2,  000 
8, 000 
30,  800 
1, 125 
4, 000 
10, 000 
27,000 

1, 000 

3,  000 
2,  000 

400 

4,  000 
1,700 
2,  000 

4,  000 
16,  000 
37,  000 
1,  600 
4,  000 
10,  000 
40,  000 

Oysters  and  clams 

Pntat.nes  _ 

Sand  

Wood 

General  merchandise 

Total 

11, 600 

82,  925 

14, 100 

112,  600 
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H 12. 

REMOVING  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDANGERING 

NAVIGATION. 

During  the  past  fiscal  year  no  wrecks  have  been  removed  under  tbe 
authority  of  the  act  of  Congress  approved  June  14,  1880. 

In  September,  1895,  the  three-masted  schooner  Lottie  K.  Friend , with 
a cargo  of  coal,  was  sunk  in  Delaware  Bay  in  collision  with  another 
vessel, .about  1J  miles  west  from  Ship  John  Light.  The  wreck  being 
considered  a dangerous  obstruction  to  navigation,  its  removal  was  rec- 
ommended. Under  date  of  February  18,  1897,  a contract  was  entered 
into  with  Thomas  Poynter  and  Elijah  D.  Register,  of  Lewes,  Del.,  for 
the  removal  of  the  wreck  for  the  sum  of  $1,100,  the  work  to  be  com- 
pleted on  or  before  April  25,  1897.  At  the  close  of  the  fiscal  year  end- 
ing June  30, 1897,  the  removal  of  the  wreck  had  not  been  completed. 

During  the  past  fiscal  year  no  work  has  been  done  toward  the  removal 
of  the  wreck  under  the  above  contract,  and  on  June  16, 1898,  it  was  rec- 
ommended that  the  contract  be  annulled  and  the  remaining  wreckage 
be  removed  by  dredging  at  some  time  when  dredging  operations  were 
in  progress  in  the  neighborhood.  This  recommendation  was  approved 
on  June  18, 1898. 

In  May,  1897,  the  ship  Francis  with  a cargo  of  wines,  canned  salmon, 
and  miscellaneous  freight,  caught  fire  off  the  New  Jersey  coast  and  was 
beached  near  Tucker  Island  Light,  off  Little  Egg  Harbor  Inlet.  The 
wreck  being  a dangerous  obstruction  to  navigation,  its  removal  was  rec- 
ommended/ In  December,  1897,  a second  and  more  detailed  examina- 
tion of  the  wreck  was  made,  and  it  was  found  that  it  had  settled  in  the 
sand  so  much  as  to  make  its  removal  unnecessary.  In  May,  1898, 
another  examination  of  the  wreck  was  made,  and  it  being  found  to  be 
no  longer  an  obstruction  to  navigation,  it  was  recommended  that  no 
further  action  be  taken  toward  its  removal,  which  recommendation  was 
approved  by  the  Department  on  May  28,  1898. 

In  January,  1898,  the  wreck  of  the  pleasure  craft  David  W.  Sellers , 
which,  in  September,  1897,  was  carried  over  the  dam  of  the  Fairmount 
waterworks,  in  the  Schuylkill  River,  Pennsylvania,  became  lodged  in  the 
channel  of  the  river  opposite  the  works  of  the  Atlantic  Refining  Com- 
pany, Philadelphia.  The  wreck  being  considered  a dangerous  obstruc- 
tion to  navigation,  its  removal  was  recommended.  Before  contract 
could  be  entered  into  for  the  removal  of  the  wreck  it  was  removed  by 
private  parties  and  placed  where  it  was  no  longer  an  obstruction  to  navi- 
gation. It  was  recommended  that  no  further  action  be  taken  for  the 
removal  of  the  wreck,  which  recommendation  was  approved  by  the 
Department  on  March  8,  1898.  No  expenditures  were  incurred  on 
account  of  this  wreck. 

In  June,  1895,  the  schooner  Anna  Maria , engaged  in  the  oyster  trade 
of  Maurice  River,  New  Jersey,  sunk  without  cargo  in  that  river  about 
1 mile  above  the  mouth.  The  wreck  being  considered  a dangerous 
obstruction  to  navigation,  its  removal  was  recommended.  Proposals 
for  its  removal  will  be  opened  July  18, 1898. 

The  amount  expended  during  the  past  fiscal  year  upon  removal  of 
wrecks  is  $153.53. 
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H 13. 

^ DELAWARE  RIVER  WITH  A VIEW  TO  OBTAINING  A CHAN 
NEL  600  FEET  WIDE  AND  30  FEET  DEEP  FROM  A POINT  AT  OR  Wap 
THE  CITY  OF  PHILADELPHIA  TO  THE  DEEP  WATER  OF  SeLAWaII 

[Printed  in  House  Doc.  No.  219,  Fifty-fifth  Congress,  second  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington , I).  O.,  January  10,  1898. 
n ?ao«  1 !ldv0  thelionor to  ;stllltllnit  the  accompanying  repen  t of  .January 
5, 1898,  with  map,  by  Maj.  O.  W.  Raymond,  Corps  of  Engineers,  of  the 
results  of  a survey  of  Delaware  River  with  a view  to  obtaining  a clian- 
nel  000  feet  wide  and  30  feet  deep  from  a point  at  or  near  tlfe  city  of 
Philadelphia  to  deep  water  of  Delaware  Bay,  made  to  comply  with  the 
requirements  of  the  river  and  harbor  act  of  June  3,  1896. 

The  s^tematic  improvement  of  this  river  with  a view  to  obtaining  a 
channel  600  feet  wide  and  26  feet  deep  at  mean  low  water  from  Phila- 
delphia to  the  bay  is  now  in  progress,  and  that  portion  of  the  river 
along  the  front  of  the  city  of  Philadelphia  has  been  improved  to  the 
extent  of  securing  a channel  having  a least  depth  of  26  feet  and  a least 
width  of  1,000  feet,  while  from  the  foot  of  Petty  Island  to  a point 
opposite  Christian  street,  Philadelphia,  there  is  practically  a depth  of 
30  teet  at  mean  low  water  over  a width  of  600  feet. 

The  project  now  presented  contemplates  improving  the  river  from  a 
point  opposite  Christian  street,  Philadelphia,  to  the  bay,  along  the  axis 
ot  the  mam  ship  channel,  to  obtain  a channel  600  feet  wide  and  30  feet 
deep  at  mean  low  water,  by  dredging  and  by  removal  of  rock  near 
tmcvF  X®lanf  a^  at  Schooner  Ledge,  estimated  to  cost,  including  con- 
tingencies, $5,935,000,  exclusive  of  work  now  under  contract  and  work 
authorized  by  the  Secretary  of  War  to  be  done  by  the  city  of  Philadel- 
phia as  indicated. 

Major  Baymond  states  that  under  the  most  favorable  conditions  the 
execution  of  the  project  will  require  about  six  years;  that  to  conduct 
the  work  successfully  and  economically  it  should  be  done  under  a con- 
tinuous contract,  and  that  the  above  estimate  of  cost  is  based  upon  the 
assumption  that  the  improvement  is  to  be  executed  by  this  method 
Ihe  question  of  maintenance  of  the  proposed  channel  is  fully  dis- 
cussed  by  Major  Baymond  in  his  report,  and  his  views  on  this  point 
are  summarized  as  follows : 1 

afmeanlow  practicability  of  maintaining  a channel  30  feet  deep 

at  mean  low  water  at  reasonable  cost  from  the  month  of  the  river  to  Pea  Patch  Island 
can  only  be  determined  by -trial,  and  that  snch  a channel  Xld  undoubtedly  be 

reasonal?1Ie  cost  above  Pea  Patch  Island,  except  at  Cherry  Island  Flats 
where  there  is  reasonable  ground  to  hope  for  success.  y isranni  lats, 

In  his  ietter  transmitting  this  report  to  this  office  Major  Baymond 
states  that  m his  opinion  the  proposed  improvement  is  worthy  of  exe- 
cution and  justified  by  the  needs  of  the  commerce  involved, 
very  respectfully,  your  obedient  servant, 

John  M.  Wilson, 

Hon.  R.  A.  Alger,  *"*’  °Mef  °f  ^tslruv 

Secretary  of  War . 


session.  reprintod-  Printed  ln  Houso  Doc.  No.  219,  Fifty-fifth  Congress,  second 
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REPORT  OF  MAJ.  C.  W.  RAYMOND,  CORPS  OF  ENGINEERS. 

United  States  Engineer  Office, 

Philadelphia , Pa..  January  5,  1898. 

General:  I have  the  honor  to  submit  the  following  report  upon  a 
survey  of  the  “ Delaware  Biver,  with  a view  to  obtainiug  a channel  600 
feet  wide  and  30  feet  deep  from  a point  at  or  near  the  city  of  Philadel- 
phia to  the  deep  water  of  Delaware  Bay,”  provided  for  by  the  river  and 
harbor  act  of  June  3,  1896. 

Under  the  authority  of  the  Secretary  of  War,  contained  m Depart- 
ment letter  dated  September  9,  1896,  this  survey  was  postponed  until 
the  removal  of  certain  legal  restrictions  upon  the  expenditure  of  funds 
appropriated  for  the  improvement  of  the  river.  Authority  to  continue 
the  survey  was  granted  by  Department  letter  dated  June  1,  1897. 

The  systematic  improvement  of  the  Delaware  Biver  with  a view  to 
obtaining  a channel  600  feet  wide  and  26  feet  deep  at  mean  low  water 
from  Philadelphia  to  the  bay  has  been  in  progress  since  1885,  and 
detailed  surveys  of  different  parts  of  the  channel  have  been  made  in 
connection  therewith.  For  the  purposes  of  the  present  investigation  it 
has  therefore  been  necessary  to  make  only  such  additional  surveys  as 
are  required  to  determine  the  cost  of  the  proposed  increase  m channel 
depth.  These  additional  surveys  have  been  made  under  my  direction 
by  Mr.  B.  G.  Pearson,  United  States  surveyor.  . ' . 

The  improvement  of  the  harbor  of  Philadelphia,  which  consists  ot 
the  part  of  the  Delaware  Eiver  extending  along  the  city  front,  was 
practically  completed  on  January  1,  1898,  and  the  channel  has  nnw  a 
depth  of  at  least  26  feet  at  mean  low  water  over  a least  width  ot  1,000 
feet  From  the  foot  of  Petty  Island  to  a point  opposite  Christian 
street,  Philadelphia,  the  channel  is  now  practically  30  feet  deep  at 
mean  low  water  over  a width  of  600  feet.  For  a long  time  to  come  it 
will  be  neither  necessary  nor  desirable  to  increase  the  depth  ot  the 
upper  part  of  the  harbor  to  30  feet;  but  a rock  opposite  the  foot  of 
Petty  Island,  which  was  not  discovered  by  the  preliminary  borings,  but 
which  was  developed  by  the  dredging,  should  be  removed  from  the 
channel.  Accordingly  the  “ point  at  or  near  the  city  of  Philadelphia 
to  which  the  act  requires  the  survey  to  extend  has  been  assumed  as 
opposite  Christian  street,  Philadelphia.  . 

The  distance  from  this  point  to  deep  water  m Delaware  Bay,  meas- 
ured along  the  axis  of  the  main  ship  channel,  is  about  56  miles,  ike 
cost  of  creating  a channel  of  the  dimensions  proposed  depends  upon 
the  quantity  and  character  of  the  material  to  be  removed  and  the 
places  and  methods  available  for  its  disposal.  The  Afferent  parte  of 
the  channel  vary  greatly  in  all  these  respects,  and  it  has  therefoie  been 
found  convenient  to  divide  the  river  into  a number  of  sections  and 
investigate  each  section  by  itself. 

The  detailed  hydrographic  surveys  of  the  Engineer  Department,  made 
in  1889, 1890, 1891, 1892, 1893, 1895, 1896,  and  1897,  have  been  employed 
in  the  preparation  of  this  project.  With i the  exception  of ^the > shore 
lines,  which  have  been  taken  from  charts  5Tos.  125  and  126  of  the  United 
States  Coast  and  Geodetic  Survey,  the  map  submitted  herewith  has 
been  prepared  from  the  surveys  above  mentioned,  the  originals  of  which 
are  on  file  in  this  office.  It  shows  the  hydrography  of  the  river  in 
sufficient  detail  for  the  purposes  of  this  report.  All  coniputations  of 
quantities  to  be  excavated  have  been  made  from  the  original Retailed 
maps.  The  sections  into  which  the  river  has  been  divided  for  com  en- 
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ient  investigation  and  computation  are  indicated  on  tlie  map  and  num- 
bered in  succession  from  the  head  of  the  bay  to  the  city  of  Philadelphia. 

The  proposed  improvement  may  be  most  conveniently  investigated 
under  two  separate  heads — first,  the  cost  of  forming  the  channel,  and 
secondly,  the  probability  of  maintaining  it  at  reasonable  expense. 

COST  OF  FORMING  THE  CHANNEL. 

As  before  remarked,  the  cost  of  creating  a channel  of  the  dimen- 
sions proposed  will' vary  greatly  in  different  parts  of  the  river,  accord- 
ing to  the  character  of  the  material,  the  method  employed  for  its 
removal,  and  the  distance  to  the  place  of  deposit.  Accordingly  it  has 
been  found  desirable  to  make  a separate  estimate  for  each  of  the  sec- 
tions into  which  the  river  has  been  divided. 

Method  of  dredging. — The  hydraulic  method  of  excavating  the  mate- 
rial and  depositing  it  in  a semifluid  condition  above  high  water  can 
doubtless  be  used  to  advantage  in  a considerable  part  of  the  work,  but 
the  limitations  and  uncertainties  of  the  method  make  its  adoption 
undesirable  as  a general  basis  for  estimates.  The  economical  applica- 
tion of  this  method  requires  that  the  lift  should  be  low,  the  discharge 
pipe  not  too  long,  and  the  material  not  very  hard.  The  cost  of  dredg- 
ing by  this  method  rapidly  increases  with  the  hardness  of  the  material, 
the  length  of  the  discharge  pipe,  and  the  height  of  the  lift.  Moreover, 
a long  discharge  pipe  can  not  generally  be  used  without  unduly 
obstructing  the  channel,  which  must  be  kept  open  for  navigation  during 
the  progress  of  the  work.  Experience  shows  that  it  is  not  easy  to 
obtain  places  for  the  deposit  of  material  above  high  water  without 
incurring  heavy  expenses  for  the  construction  or  repair  of  meadow 
banks  and  for  drainage,  or  to  satisfy  the  demands  of  riparian  owners. 
Accordingly  the  estimates  are  generally  based  upon  the  assumption 
that  the  material  is  to  be  excavated  with  dipper  and  grapple  dredges 
and  transported  in  scows  to  a suitable  place  of  deposit.  The  fact  that 
the  hydraulic  method  may  be  used  to  advantage  when  the  distance  to 
the  place  of  deposit  is  great  has,  however,  been  given  due  considera- 
• tion  in  estimating  the  cost  of  the  work  in  the  higher  sections  of  the 
river. 

Place  of  deposit. — A large  amount  of  material  excavated  for  improve- 
ment has  been  deposited  in  the  river,  and  very  few  places  remain  where 
material  can  now  be  deposited  without  danger  of  injury  to  the  main 
channel.  The  amount  of  soft  material  which  can  be  safely  deposited 
in  the  river  is  so  small,  compared  with  the  total  amount  to  be  removed, 
that  for  the  purposes  of  estimating  the  cost  of  the  work  it  may  be 
assumed  that  the  total  amount  of  soft  material  excavated  must  be 
deposited  in  the  bay  beyond  the  limits  of  the  river  proper,  or  placed 
on  shore  above  high  water.  Hard  material,  such  as  rock  and  gravel, 
which  are  too  heavy  to  be  moved  by  the  bottom  currents,  may  be  depos- 
ited to  advantage  at  places  in  the  channel  where  the  depths  are  now 
excessive.  The  nearest  and  best  dumping  ground  in  the  bay  is  the 
deep  hole  just  below  Ben  Davis  Point  Shoal,  6 miles  below  Ship  John 
Light,  in  which  all  the  material  excavated  in  the  improvement  could 
be  deposited  without  danger  of  injury  to  any  navigable  channel  and 
without  interference  with  riparian  or  fishing  interests.  The  objection 
to  this  place  of  deposit  is  its  distance  from  the  greater  part  of  the  work, 
whereby  the  cost  of  transportation  is  much  increased  5 but  nearer 
dumping  grounds  of  sufficient  capacity  do  not  exist. 
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Computation  of  quantities. — For  each  section  the  quantity  of  material 
to  be  dredged  in  cubic  yards,  place  measurement,  has  been  computed 
for  a channel  600  feet  wide  and  30  feet  deep  at  mean  low  water,  with 
side  slopes  of  1 on  10  and  an  allowance  of  1 foot  for  undercut.  This 
quantity  has  been  increased  25  per  cent  to  reduce  it  to  scow  measure- 
ment. This  allowance  is  very  liberal,  but  is  considered  necessary  to 
provide  for  shoaling  during  the  progress  of  the  work.  Eock  in  place 
has  been  found  within  the  limits  of  the  proposed  channel  at  Schooner 
Ledge  only,  but  it  is  possible  that  it  may  be, discovered  in  small  quanti- 
ties during  the  progress  of  the  work.  Its  removal  is  estimated  for  at 
Schooner  Ledge  only,  where  it  is  proposed  to  excavate  the  channel  to 
a depth  of  31  feet.  An  estimate,  however,  is  submitted  for  the  removal 
of  the  isolated  rock  near  Petty  Island. 

Unit  prices. — The  price  per  cubic  yard  for  dredging  and  depositing 
material  has  been  determined  carefully  for  each  section  separately,  the 
distance  from  the  place  of  deposit  and  the  possibility  of  using  the 
hydraulic  method  being  given  due  consideration.  The  price  varies  from 
10  cents  per  cubic  yard  in  the  lower  section  to  20  cents  per  cubic  yard 
in  the  higher  sections  of  the  river.  No  additional  allowance  has  been 
made  for  dredging  hard  material,  as  it  will  be  found  almost  exclusively 
in  the  higher  sections  of  the  river,  and  the  increased  cost  of  its  excava- 
tion will  be  fully  compensated  for  by  the  diminished  cost  of  its  trans- 
portation, since  it  can  be  deposited  in  parts  of  the  channel  where  the 
depths  are  excessive. 

The  price  for  excavating  and  removing  rock  from  the  channel  at 
Schooner  Ledge  and  Petty  Island  is  estimated  at  $3  per  cubic  yard, 
measured  in  place,  which  is  the  price  formerly  paid  for  the  removal  of 
rock  from  Philadelphia  Harbor. 

Section  1. — This  section  extends  from  deep  water  at  the  head  of  the 
bay,  opposite  a point  a little  below  Bombay  Hook,  to  opposite  Elsing- 
boro  Point,  about  a mile  and  a half  above  Eeedy  Island.  The  length 
of  the  section,  measured  along  the  line  of  mid-channel,  is  14.3  miles. 
In  its  original  condition  the  channel  had  a minimum  depth  of  about  19 
feet  at  mean  low  water.  During  the  past  year  it  has  been  improved  by 
the  dredging  of  about  3,400,000  cubic  yards  of  material,  scow  measure- 
ment, and  the  channel  now  has  a minimum  depth  of  26  feet,  with  a 
varying  width  of  from  400  to  600  feet.  The  material  is  soft  mud  mixed 
with  sand,  with  occasionally  stiff  mud  and  the  shells  of  abandoned 
oyster  beds,  all  of  which  can  be  easily  removed  by  dredging.  The 
average  distance  of  the  section  from  the  dumping  ground  is  20  miles. 
The  cost  of  dredging  in  this  section  is  estimated  at  10  cents  per  cubic 
yard,  scow  measurement.  The  estimated  quantity  of  material  to  be 
removed  is  8,207,000  cubic  yards,  scow  measurement.  The  total  cost  of 
forming  the  channel  in  this  section  is  therefore  estimated  at  $820,700. 

Section  2. — This  section  extends  from  Elsingboro  Point  to  Fort  Dela- 
ware. The  length  of  the  section,  measured  along  the  line  of  mid- 
channel, is  3.56  miles.  The  channel  has  a minimum  depth  of  about  23 
feet  at  mean  low  water,  but  its  improvement  to  a depth  of  26  feet  is 
provided  for  by  an  existing  contract.  The  material  is  a mixture  of  mud 
and  sand,  which  can  be  easily  removed  by  dredging.  The  estimated 
quantity  of  material  to  be  removed  is  3,010,000  cubic  yards,  scow 
measurement.  The  average  distance  to  the  dumping  ground  is  30.45 
miles.  The  cost  of  dredging  is  estimated  at  12J  cents  per  cubic  yard, 
scow  measurement. 

The  total  cost  of  forming  the  channel  in  this  section  is  estimated  at 
$376,250. 
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Section  3. — This  section  extends  from  Fort  Delaware  to  Deep  Water 
Point,  Few  Jersey.  The  length  of  the  section,  measured  along  the  line 
of  mid-channel,  is  8.61  miles.  In  its  original  condition  the  channel  had 
a minimum  depth  of  about  20  feet  at  Bulkhead  Bar,  but  it  has  been 
greatly  improved  by  dredging  and  dike  construction,  and  it  now  has  a 
minimum  depth  of  26  feet.  The  material  is  mud,  hard  sand,  and  some 
gravel,  all  of  which  can  be  removed  by  dredging.  The  estimated  quan- 
tity of  material  to  be  removed  is  3,992,000  cubic  yards,  scow  measure- 
ment.’ The  average  distance  to  the  dumping  ground  is  36.8  miles. 
The  cost  of  dredging  is  estimated  at  14£  cents  per  cubic  yard,  scow 
measurement. 

The  total  cost  of  forming  the  channel  in  this  section  is  estimated  at 
$578,840. 

Section  4. — This  section  extends  from  Deep  Water  Point,  Few  Jersey, 
to  Oldmans  Point,  Few  Jersey.  The  length  of  the  section,  measured 
along  the  line  of  mid-channel,  is  5.50  miles.  In  its  original  condition 
the  channel  had  a minimum  depth  of  about  18  feet  at  mean  low  water. 
It  was  improved  in  1884  by  dredging  the  channel  to  a depth  of  24  feet 
at  mean  low  water  over  a width  of  470  feet.  Again,  in  1893,  this  chan- 
nel was  dredged  400  feet  wide  and  to  a depth  of  from  25  to  27  feet  at 
mean  low  water.  During  the  past  season  it  has  been  dredged  to  a 
depth  of  26  feet  over  a width  of  240  feet,  and  it  now  has  a minimum 
depth  of  25.2  feet.  The  material  is  soft  mud,  all  of  which  can  be 
removed  by  dredging.  The  estimated  quantity  of  material  to  be 
removed  is  6,689,000  cubic  yards,  scow  measurement.  The  average  dis- 
tance to  the  dumping  ground  is  43.93  miles.  The  cost  of  dredging  is 
estimated  at  15J  cents  per  cubic  yard,  scow  measurement. 

The  cost  of  forming  the  channel  in  this  section  is  estimated  at 
$1,036,795. 

Section  5.— This  section  extends  from  Oldmans  Point,  Few  Jersey,  to 
Marcushook,  Pennsylvania.  The  length  of  the  section,  measured  along 
the  line  of  mid-channel,  is  4.49  miles.  In  its  original  condition  the 
channel  had  a minimum  depth  of  about  25  feet  at  mean  low  water. 
The  material  is  mud  and  sand,  all  of  which  can  be  easily  removed  by 
dredgin  g.  The  estimated  quantity  of  material  to  be  removed  is  4,176,000 
cubic  yards,  scow  measurement.  The  average  distance  to  the  dumping 
ground  is  48.93  miles.  The  cost  of  dredging  is  estimated  at  17  cents 
per  cubic  yard,  scow  measurement. 

The  cost  of  forming  the  channel  in  this  section  is  estimated  at 
$709,920. 

Section  6. — This  section  extends  from  Marcushook,  Pennsylvania,  to 
the  head  of  Chester  Island,  opposite  the  city  of  Chester.  Its  length, 
measured  along  the  line  of  mid-channel,  is  4.47  miles.  In  its  original 
condition  the  channel  in  this  section  had  a minimum  depth  of  24  feet  at 
mean  low  water,  this  least  depth  being  at  Schooner  Ledge,  where  the 
width  was  only  45  feet.  In  1883  and  1889  the  channel  was  widened  to 
330  feet. 

The  city  of  Philadelphia  is  now  improving  the  channel  at  Schooner 
Ledge  in  accordance  with  the  plans  of  the  War  Department,  by  per- 
mission of  the  Secretary  of  War,  and  under  the  supervision  of  the 
engineer  officer  in  charge  of  the  district.  The  contract  of  the  Phila- 
delphia department  of  public  works,  under  which  the  work  now  in 
progress  is  being  executed,  provides  for  the  improvement  of  the  chan- 
nel to  a depth  of  26  feet  at  mean  low  water  over  a width  of  600  feet. 

The  material  to  be  removed  from  this  section  is  rock,  bowlders, 
gravel,  sand,  and  mud.  After  the  work  undertaken  by  the  city  has 
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been  completed,  it  will  be  necessary  to  excavate  59,500  cubic  yards  of 
rock  in  place,  and  dredge  3,086,000  cubic  yards,  scow  measurement,  of 
bowlders,  gravel,  sand,  and  mud,  to  form  the  30-foot  channel  through 
this  section. 

The  average  distance  of  this  section  from  the  place  of  deposit  is 
53.33  miles.  The  price  of  rock  removal  is  estimated  at  $9  per  cubic 
yard,  measured  in  place,  and  the  price  of  dredging  at  19  cents  per  cubic 
yard,  scow  measurement. 

The  cost  of  rock  removal  in  this  section  is  estimated  at  $535,500,  and 
the  cost  of  dredging  at  $586,340. 

Section  7. — This  section  extends  from  the  head  of  Chester  Island, 
opposite  the  city  of  Chester,  Pa.,  to  the  head  of  Tinicum  Island,  nearly 
opposite  Billingsport,  N.  J.  The  length  of  the  section,  measured  along 
the  line  of  mid- channel,  is  4.60  miles.  In  its  original  condition  the 
channel  had  a minimum  depth  of  24  feet  at  mean  low  water.  The 
material  is  mud  and  sand,  all  of  which  can  be  easily  removed  by  dredg- 
ing. The  estimated  quantity  of  material  to  be  removed  is  1,480,000 
cubic  yards,  scow  measurement.  The  average  distance  to  the  dumping 
ground  is  57.85  miles.  The  price  of  dredging  is  estimated  at  20  cents 
per  cubic  yard,  scow  measurement. 

The  cost  of  forming  the  channel  in  this  section  is  estimated  at  $296,000. 

Section  8. — This  section  extends  from  the  head  of  Tinicum  Island  to 
Eagle  Point,  New  Jersey,  nearly  opposite  the  head  of  League  Island. 
The  length  of  the  section,  measured  along  the  line  of  mid-channel,  is 
5.29  miles.  In  its  original  condition  the  channel  had  a minimum  depth 
of  17  feet,  but  it  has  been  greatly  improved  by  dredging  and  dike 
construction,  and  it  now  has  a minimum  depth  of  about  23  feet  at  mean 
low  water. 

The  city  of  Philadelphia  has  been  authorized  by  the  Secretary  of  War 
to  improve  the  channel  through  this  section  in  accordance  with  the 
plans  of  the  War  Department  and  under  the  supervision  of  the  engineer 
officer  in  charge  of  the  district.  The  contract  of  the  Philadelphia 
department  of  public  works,  under  which  the  work  will  be  conducted, 
provides  for  the  formation  of  a channel  600  feet  wide  and  26  feet  deep 
at  mean  low  water. 

The  material  is  mud  and  sand.  After  the  work  to  be  done  by  the 
city  has  been  completed,  it  will  be  necessary  to  dredge  1,366,000  cubic 
yards  of  material,  scow  measurement,  to  form  the  30-foot  channel 
through  this  section. 

The  average  distance  to  the  dumping  ground  is  62.8  miles.  The  price 
of  dredging  is  estimated  at  20  cents  per  cubic  yard,  scow  measurement. 

The  cost  of  forming  the  channel  in  this  section  is  estimated  at 
$273  200. 

Section  9. — This  section  extends  from  Eagle  Point,  New  Jersey,  nearly 
opposite  the  head  of  League  Island,  to  opposite  Christian  street,  Phila- 
delphia, where  it  meets  the  30-foot  channel  of  the  harbor.^  The  length 
of  the  section,  measured  along  the  line  of  mid-channel,  is  5.22  miles. 
In  its  original  condition  the  channel  had  a minimum  depth  of  18  feet 
at  mean  low  water  near  Christian  street,  but  it  has  been  deepened  to 
28  feet  in  the  improvement  of  the  harbor.  The  material  is  mud  and 
sand.  The  estimated  quantity  to  be  removed  is  369,000  cubic  yards, 
scow  measurement. 

The  average  distance  to  the  dumping  ground  is  68  miles.  The  price 
of  dredging  is  estimated  at  20  cents  per  cubic  yard,  scow  measurement. 

The  cost  of  forming  the  channel  in  this  section  is  estimated  at 
$73,800. 
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’feOCK  OPPOSITE  PETTY  ISLAND. 


The  removal  of  this  rock  to  a depth  of  26  feet  at  mean  low  water  will 
require  the  excavation  of  about  12,100  cubic  yards  of  material,  place 
measurement,  which,  at  $9  per  cubic  yard,  will  cost  $108,900. 

The  estimated  total  cost  of  forming  a channel  600  feet  wide  and  30 
feet  deep  at  mean  low  water  from  Philadelphia  to  deep  water  in  Dela- 
ware Bay,  including  the  removal  of  the  rock  near  Petty  Island,  is  as 
follows : 


For  dredging 

For  rock  removal 


Engineering  and  contingencies 


$4,  751, 84q 
644,  400 


5,  396,  245 
538, 755 


Total 1 5,935,000 

The  estimated  total  amount  of  material  to  be  removed  by  dredging 
is  32,375,000  cubic  yards,  scow  measurement.  This  estimate  is  neces- 
sarily approximate,  since  the  bed  of  the  river  is  constantly  changing, 
shoaling  in  some  places  and  deepening  in  others.  In  my  judgment, 
however,  the  quantity  to  be  removed  will  not  exceed  this  estimate,  and 
it  may  be  reduced  by  scour  during  the  progress  of  the  improvement. 

Under  the  most  favorable  conditions  the  execution  of  the  project  will 
require  about  six  years.  To  conduct  the  work  successfully  and  econom- 
ically, it  should  be  done  under  a continuous  contract.  The  above  esti- 
mate of  cost  is  based  upon  the  assumption  that  the  improvement  is  to 
be  executed  by  this  method. 


MAINTENANCE  OF  THE  CHANNEL. 

In  previous  projects  for  the  improvement  of  the  Delaware  River,  the 
greatest  depth  of  channel  contemplated  has  been  26  feet  at  mean  low 
water,  this  being  heretofore  considered  the  greatest  depth  required  by 
commerce.  The  greatest  depth  which  could  probably  be  maintained  at 
reasonable  cost  might  perhaps  be  determined  by  a study  of  the  river 
itself,  if  the  form  and  dimensions  of  the  channel  were  solely  the  result  of 
the  action  of  flowing  water,  but  this  is  not  the  case.  Natural  obstruc- 
tions, immovable  by  water,  such  as  the  rock  at  Schooner  Ledge,  exist  in 
some  parts  of  the  channel;  and  in  other  places,  where  bars  have  per- 
sistently formed,  old  wrecks  and  other  artificial  obstructions,  deeply 
embedded  in  the  material  of  the  bottom,  have  been  found  by  dredging. 
Such  artificial  obstructions  have  been  removed  at  Five-Mile  Bar,  Smith 
Island  Bar,  Bulkhead  Bar,  and  Reedy  Island  Bar,  and  doubtless  other 
obstructions  of  a similar  character  will  be  discovered  as  the  improve- 
ment of  the  channel  progresses.  For  this  reason  the  various  attempts 
heretofore  made  to  determine  the  theoretical  form  and  dimensions  of 
an  improved  channel  in  the  Delaware  River  from  a study  of  the  exist- 
ing cross  sections  have  been  found  after  careful  examination  to  be  of 
little  practical  value. 

Although  the  Delaware  River-  is  not  classed  as  a sediment-bearing 
stream,  a large  quantity  of  material  is  annually  brought  into  its  chan- 
nel by  the  waters  of  its  tributaries  and  by  the  erosive  action  of  freshets 
and  ice  upon  its  banks.  Part  of  this  material  is  carried  by  the  ebb 
currents  to  the  bay,  part  is  deposited  on  the  slopes  and  in  the  side 
channels,  where  it  does  not  obstruct  navigation,  and  part  is  deposited 
in  the  main  channel,  where  it  tends  to  form  bars  and  may  have  to  be 
removed  by  dredging.  It  is  evident  that  the  total  amount  of  material 
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thus  brought  into  the  river  will  not  be  increased  by  deepening  the 
channel,  and  that  by  such  deepening  the  power  of  the  ebb  currents  to 
remove  deposits  will  be  increased. 

A very  important  cause  of  channel  deterioration  is  the  movement  of 
material  from  the  bed  of  the  river  by  cross  currents.  If  the  maximum 
ebb  and  flood  currents  followed  the  same  paths,  the  location  and  main- 
tenance of  an  improved  channel  would  be  comparatively  easy.  But 
these  tidal  currents  generally  follow  different  paths,  and  at  the  turn- 
ings of  the  tide  currents  are  developed  which  flow  in  all  conceivable 
directions.  Ho  matter  how  the  channel  may  be  located,  at  various 
times  in  the  tidal  day  it  will  be  subjected  to  the  action  of  crosscurrents 
tending  to  form  deposits  by  moving  the  material  from  the  slopes. 

Since  the  conditions  favoring  shoaling  vary  greatly  in  different  parts 
of  the  river,  they  must  be  considered  in  detail  in  order  to  form  a rea- 
sonable idea  of  the  results  to  be  expected  in  an  improved  channel. 
The  mean  range  of  the  tide  at  the  entrance  of  Delaware  Bay  is  4.5  feet. 
The  marine  tide  wave  enters  the  bay  between  the  capes  and  flows  to 
the  head  of  the  bay,  its  mean  range  gradually  increasing  until  it  attains 
its  maximum  of  6.1'  feet  at  Bombay  Hook.  The  mouth  of  the  river  may 
be  considered  as  at  this  point,  and  here  the  fluvial  tide  commences. 
During  the  flood  tide  water  from  the  bay  pours  into  the  river,  and 
some  of  this  water  flows  upstream  for  about  15  miles,  and  sometimes 
for  a much  greater  distance.  For  all  practical  purposes,  however,  the 
upper  limit  of  this  inflow  may  be  assumed  at  Pea  Patch  Island.  In 
this  lower  part  of  the  river,  which  is  subject  to  the  inflow  of  water  from 
the  bay,  the  flood  wave  is  not  merely  a transmitted  form  of  energy,  but 
also  an  actual  flow  of  water  due  to  a head.  Above  the  upper  limit  of 
this  inflow — that  is,  above  Pea  Patch  Island — the  tidal  conditions  are 
essentially  different.  In  these  upper  sections  of  the  river  there  is 
practically  no  inflow  of  water  during  the  flood,  the  tide  wave  being 
merely  a transmission  of  energy  in  which  the  particles  of  water  are 
moved  for  short  distances  only. 

The  compartment  of  the  river  which  is  subjected  to  the  inflow  of 
water  from  the  bay  during  the  period  of  the  flood  tide  is  covered  by 
sections  1 and  2,  described  above.  In  these  sections,  especially  in  the 
lower  one,  the  conditions  are  most  favorable  for  shoaling.  The  river  is 
very  wide  and  greatly  exposed  to  the  severe  action  of  storms.  The 
channel  occupies  a very  small  part  of  the  width  of  the  bed.  During 
the  period  of  the  flood,  water  from  the  marine  wave  pours  into  the  chan- 
nel, bringing  with  it  material  eroded  from  the  shores  and  bottom  of  the 
bay.  At  the  turning  of  the  tide  cross  currents  scour  the  broad  expanse 
of  the  river’s  bed  in  every  direction,  and  here  material  brought  down 
in  suspension  by  the  outflowing  waters  of  the  ebb  is  most  likely  to  be 
deposited  should  it  fail  to  reach  the  bay.  The  shoals  extending  through- 
out the  lower  section  of  the  fiver  constitute  the  bar  at  its  mouth,  and 
whether  a channel  30  feet  deep  at  mean  low  water  can  be  maintained 
through  this  bar  at  reasonable  expense  can  only  be  determined  by 
actual  trial.  It  is  to  be  observed,  however,  that  "the  lowering  of  this 
bar  would  increase  the  velocity  of  propagation  of  the  head  of  the  flood, 
and  thereby  increase  the  power  of  the  tidal  currents  for  channel 
maintenance. 

In  all  the  sections  of  the  river  above  Pea  Patch  Island,  except  sec- 
tion 4,  the  conditions  seem  favorable  to  the  maintenance  of  a 30-foot 
channel  at  reasonable  cost.  This  part  of  the  river  is  not  subjected  to 
the  action  of  inflowing  water  from  the  marine  wave,  and  it  is  believed 
that  its  improved  channel  could  be  easily  maintained.  In  section  4 the 
existing  conditions  greatly  complicate  the  improvement  of  the  channel. 
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At  the  foot  of  the  section  the  width  of  the  river  is  contracted  by  the 
projection  of  Deep  Water  Point,  and  the  inflowing  waters  of  the 
Christiana  River,  from  the  opposite  shore,  disturb  the  movements  of 
the  tidal  currents  and  deposit  sediment  in  the  channel.  In  this  sec- 
tion the  river  is  separated  into  two  channels  by  Cherry  Island  Flats. 
The  western  channel,  which  lies  along  the  Delaware  shore,  has  been 
improved  from  time  to  time  since  1879  with  varying  degrees  of  success. 
Sometimes  the  improved  depth  has  been  maintained  for  several  years 
and  at  other  times  the  channel  has  shoaled  rapidly.  It  can  not  be 
doubted  that  the  permanency  of  this  part  of  the  channel  would  be 
greatly  increased  if  it  were  dredged  to  a depth  of  30  feet;  and  if  the 
Delaware  shore  were  advanced  by  bulkheading  and  filling  in  with 
dredged  material  the  conditions  for  maintenance  would  be  still  further 
improved  and  the  city  of  Wilmington  would  obtain  a magnificent  water 
front  on  the  Delaware  River. 

In  connection  with  this  question  of  channel  maintenance,  it  may  be 
asked  whether  the  depths  could  not  be  maintained  by  the  construction 
of  dikes  properly  located  to  direct  the  currents  and  confine  their  action 
within  the  limits  of  the  channel.  The  original  project  of  the  Board 
of  Engineers  of  1885,  in  general  accordance  with  which  the  improve- 
ment of  the  Delaware  River  has  been  thus  far  conducted,  provided  for 
a very  large  amount  of  dike  construction.  Dikes  have  accordingly 
been  built  at  Five-Mile  Bar,  Mifflin  Bar,  and  Bulkhead  Bar,  and  they 
have  admirably  fulfilled  the  purposes  for  which  they  were  designed. 
It  will  be  observed,  however,  that  these  dikes  are  all  located  in  the 
part  of  the  river  above  the  limit  of  effective  inflow  of  the  waters  of  the 
marine  tide  wave.  In  the  lower  part  of  the  river  the  conditions  for 
dike  construction  are  much  less  favorable.  The  dikes  would  have  to  be 
of  great  length.  They  would  be  difficult  and  very  expensive  to  construct, 
on  account  of  the  softness  of  the  bottom,  and  they  would  have  to  be 
located  with  the  greatest  skill  and  care  to  avoid  obstructing  the  inflow 
of  the  flood  tide.  Owing  to  the  action  of  ice  and  storms  these  struc- 
tures would  require  large  expenditures  for  annual  repairs.  Moreover, 
it  has  been  found  practically  impossible  to  locate  and  construct  such 
works  on  the  lower  part  of  the  river  on  account  of  the  real  or  fancied 
grievances  of  riparian  owners.  Accordingly  the  Board  of  Engineers 
of  1896  recommended  the  abandonment  of  dike  construction  in  this  part 
of  the  river  and  the  improvement  of  the  channel  by  dredging.  When 
the  Board  ot  Engineers  of  1885  submitted  its  report,  the  cost  of  dredg- 
ing was  relatively  so  great  as  to  amply  justify  the  expense  of  dike 
construction.  With  the  improved  dredging  machinery  and  low  prices 
of  the  present  time  the  construction  erf  dikes  is  no  longer  generally 
considered  advisable  for  the  improvement  of  a bar  within  the  mouth 
of  a tidal  river. 

To  summarize  my  views  on  the  question  of  maintenance:  I am  of  the 
opinion  that  the  practicability  of  maintaining  a channel  30  feet  deep  at 
mean  low  water  at  reasonable  cost  from  the  mouth  of  the  river  to  Pea 
Patch  Island  can  only  be  determined  by  trial,  and  that  such  a channel 
could  undoubtedly  be  maintained  at  reasonable  cost  above  Pea  Patch 
Island,  except  at  Cherry  Island  Flats,  where  there  is  reasonable  ground 
to  hope  for  success. 

The  deepening  of  the  channel  of  the  Delaware  River  to  30  feet  at 
mean  low  water  would  undoubtedly  be  a great  benefit  to  navigation, 
even  were  it  found  by  experience  impossible  to  maintain  the  full  depth 
in  all  parts  of  the  channel  at  reasonable  cost.  It  would  clear  the  chan- 
nel of  all  compact  material  and  artificial  obstructions,  and  thus  enable 
the  tidal  currents  to  exert  their  action  to  the  best  advantage  for  the 
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maintenance  of  the  improved  depths.  Should  extensive  shoaling  occur, 
it  would  probably  be  at  the  bar  within  the  mouth  of  the  river,  where 
a deficiency  in  depth  would  be  the  least  obstruction  to  navigation. 
The  material  constituting  the  shoals  would  be  so  soft  that  it  would  form 
little  or  no  obstruction  to  the  passage  of  steamships,  and  would  not 
injure  the  bottoms  of  vessels. 

The  results  of  the  work  already  done  for  the  improvement  of  the 
channel  of  the  Delaware  Eiver  from  Philadelphia  to  the  bay  are  of 
the  most  encouraging  character.  At  Five-Mile  Bar,  where  there  was 
formerly  a minimum  depth  of  3 feet,  and  where  it  was  expected  that 
the  improvement  would  create  a depth  of  12  feet,  a permanent  chan- 
nel with  a depth  of  26  feet  at  mean  low  water  has  been  obtained. 
Between  this  point  and  Kaighn  Point,  covering  that  part  of  the  river 
called  the  harbor  of  Philadelphia,  islands,  shoals,  and  rocks  have  been 
removed,  and  there  is  now  a channel  having  a least  width  of  1,000  feet 
and  a least  depth  of  26  feet  at  mean  low  water.  At  Mifflin  Bar,  where 
there  was  formerly  a minimum  depth  of  17  feet,  there  is  now  a mini- 
mum depth  of  aboijt  23  feet  at  mean  low  water.  The  improvement  at 
Bulkhead  Bar,  where  there  was  formerly  a minimum  depth  of  20  feet, 
has  not  only  resulted  in  creating  a depth  of  27  feet  at  mean  low  water 
over  the  bar,  but  has  also  deepened  the  channel  for  a long  distance 
above,  through  Pennsville  Shoals,  from  24  to  26  feet  at  mean  low  water. 
At  Cherry  Island  Flats  alone  the  results  have  not  been  perfectly  satis- 
factory, yet  the  channel  has  been  deepened  from  18  to  26  feet  at  mean 
low  water  over  a moderate  width,  and  navigation  has  been  decidedly 
benefited  thereby.  During  the  past  year  a channel  26  feet  deep  at  mean 
low  water  was  cut  through  the  bar  within  the  mouth  and  at  Reedy 
Island,  about  3,400,000  cubic  yards  of  material  being  removed  by 
dredging  in  a single  working  season.  Time  alone  can  determine  the 
permanency  of  this  improvement,  but  if  this  depth  is  maintained  it  will 
be  of  the  greatest  benefit  to  navigation. 

The  project  now  under  consideration  contemplates  an  improvement 
much  greater  than  has  ever  been  attempted  in  any  tidal  river  of  a 
similar  character,  and  I have  therefore  found  it  necessary  to  be  conserv- 
ative in  the  prediction  of  probable  results.  Nevertheless,  after  an 
experience  of  nearly  eight  years  in  studying  and  executing  improve- 
ments in  this  river,  and  in  view  of  the  satisfactory  results  already 
obtained,  I feel  justified  in  expressing  the  opinion  that  this  project  can 
be  undertaken  with  a reasonable  probability  of  success. 

Respectfully  submitted. 

* O.  W.  Raymond, 

Major , Corps  of  Engineers . 

Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers , U.  8.  A, 


H 14. 

SURVEY  OF  SCHUYLKILL  RIVER,  PENNSYLVANIA. 

[Printed  in  House  Doc.  No.  346,  Fifty -fifth  Congress,  second  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington , _D.  <7.,  March  10 , 1898. 
Sir  : I have  the  honor  to  submit  the  accompanying  report  of  March 
5, 1898,  with  map,*  by  Maj.  C.  W.  Raymond,  Corps  of  Engineers,  of  the 

*Not  reprinted.  Printed  in  House  Doc.  No.  346,  Fifty-fifth  Congress,  second  session. 
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results  of  a survey  of  Schuylkill  River,  Pennsylvania,  made  to  comply 
with  the  requirements  of  the  river  and  harbor  act  of  June  3,  1896. 

This  report  contains  a project  for  improvement  of  the  river  from  its 
mouth  to  the  head  of  navigation  at  Walnut  Street  Bridge  by  dredging 
and  rock  removal  as  follows: 

1.  Lower  section , from  outside  the  bar  at  the  mouth  to  Penrose  h err y 
Bridge,  a distance  of  about  1J  miles,  to  secure,  by  dredging,  a channel 
having  a bottom  width  of  400  feet  and  a depth  of  26  feet  at  mean  low 
water. 

2.  Middle  section , from  Penrose  Ferry  Bridge  to  Gibson  Point,  a dis- 
tance of  about  3 miles,  to  secure,  by.  dredging,  a channel  having  a bot- 
tom width  of  390  to  400  feet,  with  a depth  of  26  feet  at  mean  low  water. 

3.  Upper  section , from  Gibson  Point  to  Walnut  Street  Bridge,  to 
secure,  by  dredging  and  rock  removal,  a channel  having  a bottom  width 
of  320  to  400  feet  and  a depth  of  22  feet  at  mean  low  water. 

The  estimated  cost  of  the  work  proposed  is  as  follows : 


Lower  section ----  Y-Y' 

Middle  section,  excluding  work  already  provided  for  by  the  city  ot  Phila- 
delphia  


$433,  000 
1, 140, 000 


1, 573, 000 

Upper  section,  excluding  work  already  provided  for  by  the  city  of  Phila-  • 
delphia 1, 580,  QUO 

Total 3,153,000 


Major  Raymond  states  that  occasional  dredging  will  be  required  to 
maintain  the  channel;  that  the  improvement  of  the  lower  section  could 
be  undertaken  immediately  and  completed  in  about  two  years  should 
sufficient  funds  be  provided,  but  that  the  improvement  of  the  middle 
and  upper  sections  could  not  be  commenced  and  executed  to  advantage 
until  work  under  the  contract  of  the  city  of  Philadelphia  has  been 
completed. 

In  his  letter  transmitting  this  report  Major  Raymond  says: 

In  my  opinion  the  lower  and  middle  sections  of  the  river,  as  defined  in  the  project, 
are  worthy  of  improvement,  and  their  improvement  is  justified  by  the  interests  of 
commerce  involved.  The  necessities  of  commerce  are  not,  in  my  opinion,  sufficient 
to  justify  the  large  expenditure  required  for  improving  the  upper  section  at  the 
present  time. 

Yery  respectfully,  your  obedient  servant, 

A.  Mackenzie, 

Acting  Chief  of  Engineers . 


Hon.  R.  A.  Algker, 

Secretary  of  War . 


REPORT  OF  MAJ.  C.  ~W.  RAYMOND,  CORPS  OF  ENGINEERS. 

United  States  Engineer  Office, 

Philadelphia , Pa.,  March  5 , 1898, 

General:  In  compliance  with  instructions  contained  in  Department 
letter  dated  September  5,  1896, 1 have  the  honor  to  submit  the  follow- 
ing report  upon  a survey  of  the  Schuylkill  River,  Pennsylvania,  in. 
accordance  with  a provision  of  the  river  and  harbor  act  of  J une  3, 1896 : 
The  Schuylkill  River  enters  the  Delaware  River  from  the  northward 
just  below  the  city  of  Philadelphia  and  forms  an  important  part  of 
Philadelphia  Harbor.  It  is  crossed  by  the  dam  of  the  Fairmount 
Water  Works  at  a distance  of  about  8.57  miles  from  the  mouth.  The 
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li(  ad  of  navigation  for  large  vessels  i§  at  the  Walnut  Street  Bridge, 
which  is  without  a draw  and  about  7.39  miles  from  the  mouth. 

In  its  original  condition  before  improvement  the  channel  over  the 
bar  at  the  mouth  of  the  river  had  a depth  of  about  10  feet  at  mean  low 
water.  From  the  bar  to  Gibson  Point,  a distance  of  about  44  miles, 
the  ruling  depth  was  about  16  feet  at  mean  low  water. 

The  improvement  of  this  river  has  been  in  progress  at  intervals  since 
1870,  when  the  original  project  was  adopted.  Under  this  project,  which 
was  modified  in  1875,  1885,  and  1892, 1,660,064  cubic  yards  of  material, 
scow  measurement,  have  been  dredged  from  the  channel  and  dikes 
have  been  constructed  at  the  mouth.  This  work  has  resulted  in  the 
formation  of  a channel  from  100  to  160  feet  wide  and  from  24  to  28  feet 
deep  at  mean  low  water  across  the  bar  at  the  mouth  and  a channel 
from  200  to  300  feet  wide  and  from  20  to  24  feet  deep  at  mean  low  water 
from  the  bar  to  Gibson  Point.  The  project  is  completed  with  the 
exception  of  a little  work  on  the  dike  and  a little  dredging  at  the 
mouth,  which  will  be  done  with  funds  now  available.  The  total  amount 
heretofore  appropriated  for  this  improvement  is  $525,000. 

The  improvement  has  been  of  great  value  to  the  port  of  Philadel- 
phia. The  deep  draft  grain  and  oil  vessels  which  now  navigate  the 
river  to  Gibson  Point  could  not  have  entered  it  in  its  original  condition 
even  at  the  highest  'stage  of  the  tide. 

The  present  survey,  which  extends  from  the  month  of  the  river  to  the 
head  of  navigation  at  the  Walnut  Street  Bridge,  was  made  under  my 
direction  by  Mr.  B.  G.  Pearson,  United  States  surveyor.  A copy  of  his 
report  and  an  accompanying  map  of  the  survey  are  transmitted  here- 
with. 

During  the  past  two  years  the  city  of  Philadelphia  has  been  engaged 
m improving  the  channel  of  the  river  under  authorities  of  the  Secretary 
of  War  dated  September  3,  1895,  and  May  14,  1896.  The  project  of 
the  city  contemplates  the  formation  of  channel  depths  of  22,  20,  and  18 
feet  in  parts  of  the  river  between  the  Penrose  Ferry  and  Walnut  Street 
bridges.  Up  to  the  present  time  about  38,900  cubic  yards  of  material, 
as  measured  in  the  dump,  have  been  removed  and  deposited  on  shore 
above  high  water. 

PROJECT  FOR  IMPROVEMENT. 

In  order  to  prepare  a project  for  the  further  improvement  of  this 
river  and  estimate  the  cost  thereof,  as  required  by  law,  it  is  necessary 
to  consider  the  needs  of  the  commerce  now  existing  and  of  that  which 
may  be  expected  in  the  near  future. 

The  total  freight  movement  upon  the  river  during  1897  was  3,499,683 
tons,  and  its  value  was  estimated  at  $39,841,220.  The  traffic  requiring 
transportation  in  deep-draft  vessels  is  mainly  confined  to  the  lower  44 
miles  of  the  river,  from  Gibson  Point  to  the  mouth.  At  Girard  Point 
are  located  large  grain  elevators  and  wharves.  At  Gibson  Point  and 
1 omt  Breeze,  which  are  near  each  other  and  closely  related  as  to  com- 
mercial requirements,  are  the  large  storage  tanks  and  wharves  of  the 
petroleum  oil  refineries.  Both  the  grain  and  oil  trade  require  deep- 
draft  vessels  for  the  convenient  and  economical  transaction  of  their 
business.  Between  the  mouth  of  the  river  and  Gibson  Point  a channel 
depth  is  required  which  will  permit  the  passage  of  vessels  drawing  24 
feet  of  water  at  all  stages  of  the  tide,*  that  is,  a depth  of  at  least  26 
teet  at  mean  low  water. 

In  the  upper  part  of  the  navigable  channel,  from  Gibson  Point  to  the 
Walnut  Street  Bridge,  there  is  a large  traffic  in  chemicals,  coal,  stone, 
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sand,  and  other  heavy  materials.  A few  of  these  interests  desire  the 
improvement  of  the  channel  to  a depth  of  24  feet  at  mean  low  water, 
hut  almost  all  could  be  amply  accommodated  by  a depth  of  22  feet. 
As  the  range  of  tide  is  about  6.3  feet,  this  would  give  a channel  depth 
of  28.3  feet  at  mean  high  water.  As  this  part  of  the  river  is  crossed 
by  five  drawbridges,  and  as  the  channel  contains  much  rock  the 
removal  of  which  would  be  very  expensive,  it  has  been  considered  best 
to  limit  the  project  for  its  improvement  to  a depth  of  22  feet  at  mean 
low  water. 

For  the  purpose  of  convenient  description  and  computation  the  nav- 
igable channel  is  divided  into  three  parts — the  lower,  middle,  and 
upper  sections. 

1 . Lower  section. — This  section  extends  from  the  outside  of  the  bar 
at  the  mouth  to  the  Penrose  Ferry  Bridge,  a distance  of  about  miles. 
In  this  part  of  the  river  the  grain  trade  is  concentrated.  The  improve- 
ment already  executed  consists  of  an  earthen  and  pile  dike  constructed 
on  the  west  side  of  the  channel,  the  objects  of  which  were  to  prevent 
material  from  sliding  into  the  channel  from  the  flats  or  entering  in  sus- 
pension in  the  waters  of  the  flood  and  to  concentrate  and  intensify  the 
action  of  the  current  in  times  of  freshet.  The  tidal  velocities  at  the 
mouth  are  too  small  to  produce  effective  scour,  while  in  the  freshets, 
which  are  frequent  and  of  short  duration,  the  water  flows  over  the  bar 
with  great  velocity.  It  was  therefore  thought  best  to  depend  for  chan- 
nel maintenance  upon  the  direction  and  concentration  of  the  freshet 
current,  even  at  the  sacrifice  of  a part  of  the  tidal  volume  of  the  river. 

It  was  understood  that  the  plans  of  the  Navy  Department  contem- 
plated the  closure  of  the  channel  in  rear  of  League  Island  by  a cause- 
way at  its  western  end,  and  the  dike  was  located  accordingly.  The 
causeway  has  not  been  built,  and  the  dike  will  not  produce  its  full  effect 
until  the  channel  referred  to  has  been  closed.  The  dike  is  now  being 
raised,  as  it  was  found  to  be  too  low  to  fully  control  the  highest  freshet 
waters.  The  results  already  obtained  justify  the  conclusion  that  the 
work  is  a practical  success  and  that  a channel  depth  of  at  least  26  feet 
at  mean  low  water  can  be  maintained  over  the  bar.  The  channel  over 
the  bar  has  already  been  improved  to  the  extent  of  more  than  two  and 
one-half  times  its  original  depth. 

"The  projected  channel  through  this  section  has  a bottom  width  of  400 
feet  and  a depth  of  26  feet  at  mean  low  water.  Its  formation  requires 
the  removal  of  1,638,800  cubic  yards  of  material,  place  measurement. 
This  material  is  principally  mud,  and  can  be  easily  removed  by  dredging. 

All  the  soft  material  dredged  from  the  river  will  have  to  be  deposited 
on  shore  above  high  water,  since  there  is  no  place,  either  in  the  Schuyl- 
kill or  the  Delaware  Biver,  where  it  can  be  deposited  without  danger 
of  injury  to  the  channel.  Hard  material  like  gravel  may  be  deposited 
in  the  river  without  injury.  Under  these  conditions  the  cost  of  dredg- 
ing is  estimated  at  24  cents  per  cubic  yard,  measured  in  place  before 
excavation.  This  is  equivalent  to  about  20  cents  per  cubic  yard,  scow 
measurement. 

The  total  cost  of  dredging  in  this  section  is  estimated  at  $393,312. 

2.  Middle  section. — This  section  extends  from  Penrose  Ferry  Bridge 
to  Gibson  Point,  a distance  of  about  3 miles.  This  part  of  the  river 
is  navigated  by  the  large  vessels  used  in  the  oil  trade.  It  is  not 
crossed  by  bridges.  The  projected  channel  through  this  section  has  a 
bottom  width  of  390  to  400  feet  and  a depth  of  26  feet  at  mean  low 
water.  Its  formation  requires  the  removal  of  4,398,400  cubic  yards  of 
material,  place  measurement  The  contract  of  the  city  of  Philadelphia 
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provides  for  the  removal  of  about  79,800  cubic  yards  of  this  material, 
leaving-  4,318,000  cubic  yards  to  be  provided  for  under  this  project. 
The  material  is  mud,  sand,  hard  cemented  gravel,  and  bowlders,  all  of 
which  can  probably  be  removed  by  dredging.  Ko  rock  in  place  has 
been  discovered  in  this  section.  The  cost  of  dredging  is  estimated  at 
24  cents  per  cubic  yard,  measured  in  place  before  excavation,  which  is 
equivalent  to  about  20  cents  per  cubic  yard,  scow  measurement. 

The  total  cost  of  dredging  in  this  section,  exclusive  of  work  already 
provided  for  by  the  city  of  Philadelphia,  is  estimated  at  $1,036,464. 

3.  Upper  section. — This  section  extends  from  Gibson  Point  to  Walnut 
Street  Bridge.  This  part  of  the  river  is  navigated  by  vessels  carrying- 
stone,  coal,  ice,  chemicals,  and  other  heavy  materials.  It  is  crossed  by 
five  drawbridges.  The  projected  channel  through  this  section  has  a 
bottom  width  of  320  to  400  feet  and  a depth  of  22  feet  at  mean  low 
water.  Its  formation  requires  the  removal  of  about  2,044,500  cubic 
yards  of  material,  place  measurement.  The  contract  of  the  city  of 
Philadelphia  provides  for  the  removal  of  about  112,860  cubic  yards  of 
this  material,  leaving  about  1,931,640  cubic  yards  to  be  provided  for 
under  this  project.  It  is  estimated  that  about  1,831,940  cubic  yards  of 
this  material  consist  of  mud,  sand,  gravel,  and  bowlders,  which  can  be 
removed  by  dredging,  and  about  99,700  cubic  yards  consist  of  rock  in 
place,  which  will  require  blasting.  The  cost  of  dredging  is  estimated 
at  24  cents  per  cubic  yard,  measured  in  place  before  excavation,  which 
is  equivalent  to  about  20  cents  per  cubic  yard,  scow  measurement,  and 
the  cost  of  rock  removal  at  $10  per  cubic  yard,  place  measurement. 

The  total  cost  of  dredging  and  rock  removal  in  this  section,  exclusive 
of  work  already  provided  for  by  the  city  of  Philadelphia,  is  estimated 
at  $1,436,666. 

In  computing  the  amount  of  material  to  be  removed  in  this  section 
it  has  been  assumed  that  the  channel  will  be  made  as  wide  as  the  estab- 
lished pierhead  lines  will  permit.  In  some  places  it  may  be  necessary 
to  make  the  width  of  the  channel  a little  narrower  to  insure  the  safety 
of  existing  wharves.  In  this  case  the  estimated  quantities  will  be 
somewhat  reduced. 

SUMMARY. 


The  total  cost  of  executing  the  entire  improvement  is  as  follows: 


Lower  section: 

Dredging $393,  312 

Contingencies 39,  688 


Total 

Middle  section: 

Dredging 

Contingencies 


$433,000 

1, 036,  464 
103, 536 


Total : 

Upper  section : 

Dredging  and  rock  removal 
Contingencies 


1,140,000 

1, 436,  666 
143,  334 


Total 


1, 580,  000 


Total  cost  of  improvement 


The  improvement  of  the  lower  section  could  be  undertaken  imme- 
diately and  completed  in  about  two  years,  should  sufficient  funds  be 
provided. 

The  improvement  of  the  middle  and  upper  sections  could  not  be 
commenced  and  executed  to  advantage  until  work  under  the  contract 
of  the  city  of  Philadelphia  has  been  completed. 
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The  dam  of  the  Fairmount  Water  Works  forms  a settling  basin,  so 
that  very  little  material  is  brought  down  by  the  backwater  during 
ordinary  stages  of  the  river.  A large  amount  of  material  is  brought 
down  in  suspension  during  freshets,  but  the  current  velocities  are  then 
so  great  that  very  little  of  it  is  deposited  in  the  channel.  Some  shoal- 
ing is  produced  by  scour  along  the  shores  and  over  the  flats,  and  the 
maintenance  of  the  channel  will  require  occasional  dredging.  If  a 
channel  of  the  dimensions  provided  for  in  this  project  were  formed, 
it  is  considered  probable  that  it  could  be  maintained  at  reasonable 
cost. 

Yerv  respectfully,  your  obedient  servant, 

0.  W.  Raymond, 

Major,  Corps  of  Engineers. 

Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers , U.  S.  A. 


REPORT  OP  MR.  R.  G.  PEARSON,  SURVEYOR. 

United  States  Engineer  Office, 

Philadelphia,  Pa.,  February  7,  1898. 

Major:  I have  the  honor  to  submit  the  following  report  upon  a survey  of  the 
Schuylkill  River,  Pennsylvania,  from  its  mouth  to  the  head  of  deep-water  navigation 
at  Walnut  Street  Bridge,  together  with  a chart  of  the  river,  showing  the  triangula- 
tion points,  shore  lines,  and  depths  at  mean  low  water.  _ . 

The  survey  was  commenced  early  in  December,  1896,  and  a triangulation  was  car- 
ried from  the  mouth  of  the  river  upstream  to  Harrison’s  Paint  Works,  above  Grays 
Ferry.  The  shore  lines  on  both  sides  of  the  stream  were  located  throughout  the 
same  distance.  The  work  was  then  discontinued  (December  23, 1896)  because  of  the 
rapid  formation  of  ice.  Resumed  December  17,  1897,  the  triangulation  was  com- 
pleted to  the  Arsenal  Bridge  and  thence  a traverse  to  Walnut  street.  The  shore 
lines  above  Harrison’s  wharf  were  located,  thus  completing  the  topography,  and  the 
hydrography  from  the  confluence  with  the  Delaware  River  to  Walnut  Street  Bridge 
was  taken  by  means  of  cross  sections  at  frequent  intervals,  normal  to  the  axis  of  the 
stream.  In  addition,  a few  borings  were  made  where  a rocky  bottom  was  suspected, 
to  wit,  above  Harrison’s  wharf  and  above  and  below  the  South  Street  Bridge. 

In  the  course  of  the  survey,  which  had  an  extent  of  7^  miles,  38  permanent  trian- 
gulation stations,  consisting  for  the  most  part  of  1-inch  iron  pipes,  4 feet  long,  sunk 
vertically  in  the  ground,  their  tops  1 foot  below  the  surface,  were  established  at 
short  intervals  along  both  sides  of  the  river.  These  stations  have  been  witnessed 
in  such  a manner  as  to  permit  of  their  easy  recovery  at  any  time.  Twelve  perma- 
nent bench  marks  have  also  been  set  at  convenient  localities  and  their  elevations 
above  mean  low  water  determined  by  simultaneous  tidal  comparison,  under  favor- 
able conditions,  with  the  standards  at  Fort  Mifflin  and  League  Island.  Detailed 
descriptions  of  the  aforesaid  stations  and  bench  marks  have  been  furnished  the 
office.  Two  hundred  and  sixty  cross  sections,  approximately  125  feet  apart  and  com- 
prising 3,685  soundings,  were  run,  and  14  miles  of  shore  line  were  located.  The 
actual  total  number  of  working  days  was  28,  showing  a mean  daily  progress  of  4,335 
feet.  The  total  cost  of  the  survey  was  $1,078  (including  coal  and  general  supplies). 

The  tide  was  observed  on  a calm  day,  during  one  whole  flood,  at  gauges  about  9,000 
feet  apart  between  the  mouth  of- the  river  and  Fairmount  Dam.  Assuming  the 
mean  rise  and  fall  at  the  mouth  to  be  6 feet,  the  observations  show  the  mean  range 
at  Penrose  Ferry  Bridge  to  be  6.05  feet;  at  Point  Breeze,  6.15  feet;  at  the  Baltimore 
and  Ohio  Railroad  Bridge,  6.3  feet;  at  South  street,  6.35  feet;  and  at  a point  2,000 
feet  below  the  dam  the  mean  rise  and  fall  is  6.4  feet,  the  wave  displaying  a gradual 
increase  in  height  as  it  is  propagated  upstream.  Near  the  dam,  shortly  after  the 
commencement  of  flood  tide,  there  is  to  be  noted  a secondary  wave ; for  after  the  first 
3.5  feet  of  rise  a short  stand  occurs  and  then  a fall  of  0.1  foot,  more  or  less,  followed 
by  another  stand,  after  which  the  rise  to  high  water  is  unbroken  though  very 
gradual.  At  South  street  this  secondary  wave  is  evidenced  by  a slight  fall  after  the 
first  3 or  4 feet  of  rise,  and  at  the  Baltimore  and  Ohio  Railroad  Bridge  it  takes 
the  form  of  a stand,  lasting  from  20  to  40  minutes.  Below  here  it  is  not  appreciable. 

During  the  first  hour  of  the  flood  tide  the  water  rises  very  rapidly,  the  maximum 
rate  at  the  dam  being  0.5  foot  in  five  minutes,  and  at  the  Penrose  Ferry  Bridge  0.25 
foot  in  the  same  period.  From  the  Baltimore  and  Ohio  Bridge  upward  the  very 
rapid  rise  takes  place  before  the  occurrence  of  the  secondary  wave.  In  spite  of  this 
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quick  flood  tide,  however,  the  slope  of  the  front  of  the  advancing  wave  is  very- 
slight,  amounting  only  to  about  0.15  foot  per  mile  between  Girard  Point  and  Point 
Breeze,  above  which  place  it  is  even  less,  becoming  toward  high  water  a slope  in  the 
opposite  direction,  owing  to  the  greater  rise  of  the  tide  near  the  dam.  It  is  to  be 
noted  that  after  the  occurrence  of  the  secondary  wave  from  the  Baltimore  and  Ohio 
Bridge  upward,  the  water  surface  becomes  nearly  parallel  to  the  plane  of  mean  low 
water  and  continues  so  to  rise.  Agreeably  to  the  small  surface  slope  just  mentioned, 
there  is  but  a very  feeble  flood  current.  The  water  surface  of  the  entire  river  rises 
and  falls  nearly  simultaneously,  much  as  in  a long  dock. 

Low  water  occurs  at  the  same  time  both  at  the  mouth  and  at  Penrose  Ferry  Bridge ; 
it  is  ten  minutes  later  at  Point  Breeze,  fifteen  minutes  later  at  the  Baltimore  and  Ohio 
Bridge,  twenty-two  minutes  later  at  South  street,  and  thirty  minutes  later  at  the 
dam  than  at  the  mouth.  High  water  occurs  five  minutes  later  at  Penrose  Ferry 
Bridge  than  it  does  at  the  mouth,  eighteen  minutes  later  at  Point  Breeze,  and  twenty- 
eight  minutes  later  at  the  Baltimore  and  Ohio  Bridge.  At  the  latter  place,  South 
street,  and  the  dam,  high  water  occurs  simultaneously. 

Except  during  freshets,  the  currents,  both  flood  and  ebb,  are  very  sluggish,  and 
often  are  altogether  inappreciable.  The  water  runs  down  until  fifteen  minutes  after 
low  tide;  slack  water  endures  for  ten  minutes.  The  flood  current  at  Point  Breeze, 
the  Baltimore  and  Ohio  Bridge,  and  South  street  commences  to  run  about  twenty  min- 
utes after  low  tide,  and  continues  feebly  for  three  hours,  or  until  one  and  one-fourth 
hours  of  high  water,  when  it  turns  downward  again  after  a short  stand.  In  the 
vicinity  of  the  dam  th6re  is  no  flood  current,  the  only  suggestion  of  it  being  a.period 
of  slack  water.  The  intensity  of  the  currents  and  the  presence  or  absence  of  a flood 
current  necessarily  depend  largely  upon  the  amount  of  water  flowing  over  the  dam. 
During  freshets  the  outward  current  is  so  strong  that  tugboats  can  hardly  stem  it; 
but  for  nine  months  of  the  year  the  water  surface  simply  rises  and  falls,  having  but 
little  horizontal  motion.  During  the  summer  and  fall  the  material  flowing  in  the 
Schuylkill  River  is  so  largely  composed  of  sewage  and  other  waste  products  from 
the  various  factories  along  the  shores,  that  it  is  quite  unlike  water,  being  of  a light- 
gray  color  and  having  a greasy  sheen.  This  results  from  the  fact  that  the  fresh- 
water discharge  and  tidal  currents  are  insufficient  to  cleanse  the  stream  at  that 
season.  The  same  fluent  continues  oscillating  within  narrow  limits,  depositing  its 
heavier  constituents  upon  the  bottom  of  the  river,  producing  the  many  soft  shoals. 

Freshets  occasion  abnormal  variations  in  the  water  level.  Thus,  at  Point  Breeze 
and  just  below  the  Baltimore  and  Ohio  Bridge  the  highest  observed  water  level  is 
reported  as  being  12  feet  above  mean  low  water,  or  double  the  height  of  an  average 
high  tide.  Ordinary  freshets  reach  a level  10  feet  above  mean  low  water.  Above 
Grays  Ferry,  owing  to  the  obstruction  occasioned  by  the  bridge  there  and  the  Bal- 
timore and  Ohio  Bridge  below,  the  freshet  of  1894  attained  a height  of  17  feet  above 
mean  low  water,  exceeding  the  tops  of  the  wharves  and  bulkheads  in  the  vicinity  of 
South  street  by  5 feet  or  more.  The  ordinary  flood  level  in  this  neighborhood  is, 
however,  only  12  feet  above  mean  low  water,  or  just  even  with  the  cap  logs  of  the 
bulkheads.  During  freshets,  as  previously  stated,  the  current  runs  with  torrential 
velocity. 

The  dikes  protecting  the  lowlands  on  both  shores  of  the  river  from  Point  Breeze 
to  its  mouth  are  in  a state  of  good  preservation,  many  of  them  having  been  recently 
repaired.  The  shores  in  front  of  the  dikes  consist  generally  of  gentle  slopes  of  very 
soft  mud,  overgrown  in  summer  with  aquatic  plants.  In  several  localities  along  the 
lower  river  extensive  reclamation  projects  are  in  process  of  execution,  the  material 
being  pumped  over  the  dikes  by  means  of  hydraulic  dredgers.  Above  and  below  the 
Baltimore  and  Ohio  Bridge  extensive  outcrops  of  solid  rock  project  beyond  the  gen- 
eral shore  line  of  the  river,  dropping  off  very  steeply  into  deep  water.  Opposite 
these  rocky  shores,  however — that  is,  between  Gibson’s  wharf  and  the  Baltimore 
and  Ohio  Bridge,  and  between  the  latter  and  Grays  Ferry  Bridge — no  exposed  rock  is 
evident  on  the  bed  of  the  stream.  The  river  bottom  generally  between  Penrose  Ferry 
Bridge  and  Gibson  Point  would  seem  to  consist  of  gravel  overlaid  by  more  or  less 
mud,  as  shown,  at  least,  by  the  material  raised  by  dredgers  working  there.  At  the 
latter  point  several  large  stones  were  raised,  and  at  Point  Breeze  there  is  a ridge  of 
compact  gravel. 

Just  below  Grays  Ferry  Bridge,  where  the  channel  is  much  contracted,  freshets 
have  scoured  a hole  over  50  feet  deep,  the  bottom  of  which  appears  gravelly.  Above 
Harrison’s  wharf,  on  the  right-hand  bank,  there  is  a rocky  ledge  that  extends  out 
under  the  bed  of  the  river  for  one-half  its  width,  forming  a bottom  of  solid  rock, 
and  contracting  the  12-foot  channel  to  180  feet  for  a distance  of  400  feet.  The  chan- 
nel west  of  this  ledge,  possessing  a least  depth  of  17.7  feet  at  mean  low  water,  has  a 
bottom  consisting  of  small  stones  in  a matrix  of  soft  mud  to  a depth  of  2 feet.  This 
submerged  rocky  area  is  terminated  with  remarkable  regularity  by  a line  parallel  to 
the  axis  of  the  stream  midway  between  the  low- water  lines.  Near  its  downstream 
termination  the  rock  seems  fractured,  as  though  large  pieces  had  been  detached  from 
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the  main  mass.  Rock  was  reported  to  exist  between  the  Pennsylvania  Railroad 
Bridge  at  Schuylkill  Arsenal  and  South  Street  Bridge,  hut  a few  borings  in  that 
locality  failed  to  reveal  any,  the  bottom  for  a depth  of  2 or  3 feet  proving  to  consist 
of  stones  of  various  sizes,  mostly  small,  scattered  through  a muddy  matrix,  forming 
a sort  of  soft  gravel. 

Above  South  street,  however,  there  is  a lodge  of  solid  rock  extending  80  feet  out 
from  the  bulkhead  on  the  east  side  of  the  river  for  a distance  axially  of  700  feet,  or 
from  Locust  street  nearly  to  Pine  street.  The  depth  on  this  ledge  varies  from  18 
feet  at  its  lower  to  17  feet  at  its  upper  end,  at  a distance  of  about  70  feet  from  the 
bulkhead,  which  is  evidently  founded  upon  it.  The  surface  of  the  ledge  is  rather 
irregular,  and  toward  its  lower  extremity— i.  e.,  below  Spruce  street— it  is  fissured  as 
though  blasting  operations  had  at  one  time  been  conducted  there.  The  bed  of  the 
western  side  of  the  channel  above  South  street,  and  bordering  the  rocky  ledge  just 
described,  consists  of  firm  gravel.  The  edge  of  the  rocky  area  is  well  defined,  being 
marked  by  a plane  parallel  to  the  axis  of  the  river. 

The  wharves  and  bulkheads  forming  the  shore  lines  in  many  places  are  all  in  first- 
class  condition,  being  repaired  as  necessity  demands.  There  are  very  few  open 
wharves;  they  are  for  the  most  part  constructed  exactly  like  the  bulkheads — that  is, 
with  a timber  crib  work,  with  earth  filling  resting  upon  piles  sawed  off  at  the  level 
of  low  water. 

All  the  bridges  below  the  Walnut  Street  Bridge,  which  is  a fixed  bridge,  with  a 
clearance  above  mean  low  water  of  28  feet,  are  provided  with  swing  or  draw  spans. 
At  the  Penrose  Ferry  Bridge  there  are  two  openings,  each  having  a clear  width  of 
178  feet,  and  the  clearance  under  the  swing  span,  when  closed,  is  24  feet  at  mean  low 
water.  The  Baltimore  and  Ohio  Railroad  Bridge  has  a swing  span  with  a clear 
opening  on  each  side  of  57  feet,  and  an  overhead  clearance  at  mean  low  water  ot  22 
feet,  although  the  floor  beams  of  the  fixed  span  east  of  the  draw  are  so  arranged  as 
to  give  a clearance  of  24  feet.  The  Grays  Ferry  Bridge,  an  antiquated  wooden 
structure,  is  provided  with  a primitive  draw,  moving  back  and  forth  on  rollers  fixed 
in  the  western  abutment.  It  affords  a clear  opening  of  45  feet  between  the  floating 
fenders,  and,  when  closed,  an  overhead  clearance  of  26  feet  at  mean  low  water.  The 
massive  piers  of  this  bridge,  situated  in  a narrow  portion  of  the  river,  act  as  a sort 
of  dam  to  the  flood  waters,  and  the  new  bridge  now  being  constructed  only  200  feet 
farther  upstream  will  enhance  this  effect,  will  raise  the  flood  level  along  the  reaches 
above,  and  in  addition  it  will  be  extremely  awkward  at  times  for  shipping  men  to 
pass  through  two  drawbridges  so  very  close  together.  The  Pennsylvania  Railroad 
Bridge  at  the  arsenal  has  a swing  span  with  two  openings,  the  western  one  68  feet 
wide  and  the  eastern  one  73  feet  wide,  and  a clear  height  above  mean  low  water  of 
32  feet.  South  Street  Bridge  provides  two  openings  of  70  feet  each  and  a clearance 
of  38  feet  above  mean  low  water. 

The  Penrose  Ferry,  Baltimore  and  Ohio,  and  Grays  Ferry  bridges  are  provided 
with  proper  timber  fenders  around  the  masonry  piers  on  both  sides  of  the  draw 
openings.  At  the  Arsenal  Bridge,  however,  the  pier  on  the  east  side  of  the  eastern 
opening  lias  no  fenders,  so  that  vessels  passing  through  are  in  danger  of  striking 
the  masonry  should  they  become  unmanageable.  The  other  piers  of  this  bridge 
are  sufficiently  protected.  In  the  case  of  the  South  Street  Bridge,  neither  of  the 
side  piers  has  fenders,  and  the  solid  masonry  ice  breakers  at  the  upper  and  lower 
ends  of  the  crib  work  guarding  the  swing-span  pier  are  unprovided  with  timber 
fenders.  As  these  ice  breakers  present  sharp  vertical  edges  to  the  channel,  they 
form  a constant  menace  to  vessels  passing  through  the  draw,  for  a wooden  boat 
striking  them  would  inevitably  be  damaged.  The  omission  is  made  more  glaring  by 
the  fact  that  exactly  similar  masonry  ice  breakers  recently  constructed  at  the  Pen- 
rose Ferry  Bridge  have  been  furnished  with  outstanding  timber  fenders. 

A comparison  of  the  chart  prepared  from  this  survey  with  one  made  in  1879  shows 
that  the  river  is  undergoing  very  little  change.  The  silt  deposited  from  the  excess- 
ively dirty  water  is  evidently  scoured  away  by  the  freshets  of  the  following  spring, 
this  circumstance  enabling  the  river  to  maintain  a nearly  constant  regimen. 

In  conclusion,  I would  respectfully  suggest  that  the  annual  examination  of  the 
stations  and  bench  marks  established  in  the  course  of  this  survey  be  made  the  sub- 
ject of  a general  order.  The  triangulation  is  generally  the  most  expensive  part  of  a 
survey,  and  if  the  results  are  to  be  permanent  the  stations  must  be  maintained.  To 
do  this  would  require  about  two  days.  Also,  some  of  the  hemlock  witness  posts  to 
stations  should  be  replaced  by  oak  posts  at  the  earliest  opportunity. 

Submitting  the  above  report,  together  with  a chart  of  the  river  in  two  sections 
and  descriptions  of  all  stations  and  bench  marks,  I remain, 

Very  respectfully,  your  obedient  servant, 

R.  G.  Pearson,  Surveyor. 

Maj.  C.  W.  Raymond, 

Corps  of  Engineers,  U.  S.  A, 

ENG  98- — —71 
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H 15. 

SURVEY  OF  MANTUA  CREEK,  NEW  JERSEY. 

[Printed  in  House  Doe.  Ho.  123,  Fifty-fifth  Congress,  second  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington , Z).  C.,  December  2,  1807. 

Sir:  I have  the  honor  to  submit  the  accompanying  report,  of  Octo- 
ber 22,  1897,  with  map,*  by  Maj.  C.  W.  Eaymond,  Corps  of  Engineers, 
of  the  results  of  a survey  of  Mantua  Creek,  New  Jersey,  made  to  comply 
with  provisions  of  the  river  and  harbor  act  of  June  3,  1896. 

The  improvement  proposed  by  Major  Eaymond  is  to  secure  a chan- 
nel 100  feet  wide  at  bottom  and  1 2 feet  deep  from  the  12  foot  contour 
in  Delaware  Eiver  to  the  phosphate  works;  thence  80  feet  wide  at  bot- 
tom and  8 feet  deep  to  Paulsboro;  thence  60  feet  wide  at  botton  and  7 
feet  deep  to  Parkers  Landing,  and  to  construct,  9,000  feet  above  Berke- 
ley, a cut-off  350,  feet  long,  50  feet  wide,  and  3 feet  deep,  and  to  remove 
overhanging  trees  above  Parkers  Landing. 

Two  plans  for  securing  such  a channel  have  been  considered  by  Major 
Eaymond.  The  first  contemplates  the  formation  of  a dredged  channel 
by  making  cut  offs,  six  in  number,  through  the  lowlands  wherever 
practicable,  avoiding  shoals  and  sharp  bends,  and  the  second  provides 
for  widening  and  deepening  the  present  waterway  by  dredging.  The 
former  plan  is  the  one  desired  by  the  people  of  Paulsboro,  as  it  shortens 
the  distance  between  that  place  and  the  mouth  of  the  creek  nearly  2 
miles. 

The  first  plan  will  require  an  estimated  expenditure  of  $112,630, 
provided  all  rights  of  way  can  be  secured  to  the  United  States  and 
riparian  rights  quieted  for  a sum  not  to  exceed  $11,000;  and  the  second 
plan  $109,000.  In  the  event  of  jetties  being  required  at  the  mouth  of 
the  creek  these  estimates  will  be  increased  to  $145,030  and  $141,400, 
respectively. 

Major  Eaymond  is  of  the  opinion  that  the  creek  is  worthy  of  improve- 
ment, and  that  its  improvement  is  justified  by  the  interests  of  commerce 
involved. 

Very  respectfully,  your  obedient  servant, 

John  M.  Wilson, 

Brig.  Gen.,  Chief  of  Engineers, 

U.  S.  Army. 

Hon.  E.  A.  Alger, 

Secretary  of  W ar. 


REPORT  OF  MAJ.  C.  W.  RAYMOND,  CORPS  OF  ENGINEERS. 

United  States  Engineer  Office, 

Philadelphia,  Pa.,  October  22,  1897. 

General:  In  compliance  with  instructions  contained  in  Department 
letter  dated  September  5,  1896,  I have  the  honor  to  transmit  herewith 
a copy  of  a survey  of  Mantua  Creek,  New  Jersey,  made  in  accordance 
with  a provision  of  the  river  and  harbor  act  of  June  3,  1896,  by  Eobert 
Schmitz  and  E.  G.  Pearson,  surveyors,  and  also  to  submit  the  following 
project  for  improvement: 


Not  reprinted.  Printed  in  House  Doc.  No.  123,  Fifty-fifth  Congress,  second  session. 
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This  stream  rises  in  Gloucester  County,  pursues  a northwesterly 
course,  and  enters  the  Delaware  River  at  a point  3 miles  below  League 
Island  and  opposite  Mifflin  Bar. 

It  is  navigable  at  high  water  for  a distance  of  one-half  mile  above  its 
mouth  to  the  phosphate  works  of  the  I.  P.  Thomas  & Sons  Co.  for  vessels 
of  13  feet  draft;  thence  3%  miles  farther  to  Paulsboro  for  vessels  draw- 
ing 9 feet;  thence  3.4  miles  to  Parkers  Landing  for  tugs  and  barges 
drawing  6 feet,  this  being  the  head  of  steam  navigation;  thence  4.1 
miles  to  Mantua  (11J  miles  from  the  mouth)  small  boats  and  barges  of 
3 to  4 feet  draft  pass  up  on  the  tide. 

The  navigable  portion,  when  it  leaves  fast  land,  winds  through  mead- 
ows lying  3 to  4 feet  above  low  water  and  protected  from  overflow  by 
earth  banks.  The  general  course  of  the  stream  is  tortuous,  and  its 
navigation  is  much  obstructed  by  bars,  sharp  bends,  and  in  the  upper 
portions  by  stumps  and  overhanging  trees.  The  bottom  is  principally 
sticky  mud  and  sand,  with  occasional  gravel  and  small  stones. 

The  stream,  on  account  of  its  flat  watershed,  is  subject  only  to  mod- 
erate freshets,  which  seldom  exceed  2 or  3 feet  above  tide  water.  The 
range  of  tide  is  6 feet  at  the  mouth,  4.5  feet  at  Paulsboro,  3.4  feet  at 
Berkeley  Bridge,  and  2 feet  at  Mantua.  High  water  occurs  forty  min- 
utes later  at  Mantua  than  at  Paulsboro  and  the  tidal  currents  are 
generally  sluggish. 

Por  navigation  purposes  the  stream  is  naturally  divided  into  four 
sections,  viz : 

Miles. 


1.  From  12-foot  contour  in  Delaware  River  to  phosphate  works 0.  7 

2.  Phosphate  works  to  Paulsboro 3. 25 

3.  Paulsboro  to  Parkers  Landing 3.4 

4.  Parkers  Landing  to  Mantua 4. 1 


1.  12-foot  contour  in  Delaware  River  io  phosphate  ivories. — This  sec- 
tion includes  the  bar  at  the  mouth,  1,000  feet  long,  through  which  a 
channel  8 feet  deep  and  66  feet  wide  was  dredged  in  1889,  and  the  first 
2,600  feet  above  the  mouth  proper.  This  latter  portion  has  an  average 
low- water  width  of  160  feet,  is  225  feet  between  marsh  lines,  and  has  a 
channel  depth  varying  from  9 to  14.8  feet;  on  the  bar  the  minimum  thal- 
weg depth  is  8.6  feet.  At  the  upper  end  of  the  section  are  located  the 
fertilizer  works  of  the  I.  P.  Thomas  & Sons  Co.,  the  largest  industry  on 
the  stream. 

2.  Phosphate  ivories  to  Paulsboro. — The  average  low-water  width  of 
this  section  is  100  feet,  between  banks  200  feet,  and  the  usual  channel 
depth  7 to  8 feet.  Navigation  is  obstructed  by  several  bars,  on  which 
the  minimum  thalweg  depth  is  6.2  feet,  and  by  numerous  sharp  bends. 

3.  Paulsboro  to  Parlcers  Landing. — The  average  low- water  width  de- 
creases here  to  88  feet,  between  banks  to  140  feet,  while  the  average 
channel  depth  decreases  from  8 feet  at  Paulsboro  to  5 feet  at  Parkers 
Landing.  There  are  several  shoal  places  the  minimum  low-water  depth 
on  which  is  3.6  feet. 

Above  Parkers  Landing  the  low- water  width  narrows  to  50  feet,  the 
waterway  becomes  more  crooked,  and  the  channel  depths  decrease  to 
1.5  feet  at  Mantua. 

The  stream  is  crossed  by  4 bridges : A county  road  bridge  at  Pauls- 
boro, with  a drawspan  of  40  feet;  the  Delaware  River  Railroad  Bridge 
at  the  same  place,  with  a drawspan  of  32.9  feet;  and  at  Berkeley  by  the 
Swedesboro  turnpike  bridge  without  a draw  (channel  opening  27  feet), 
and  just  above  the  latter  structure  by  the  bridge  of  the  West  Jersey 
and  Seashore  Railroad,  also  without  a draw,  the  channel  span  being  27 
feet  and  its  height  above  mean  low  water  about  14.5  feet. 
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Two  plans  for  the  proposed  improvement  have  been  considered.  The 
first  is  the  widening  and  deepening  of  the  present  waterway  by  dredg- 
ing; the  second,  the  formation  of  a dredged  channel  by  making  cut-offs 
through  the  lowland  wherever  practicable,  avoiding  shoals  and  sharp 
bends.  This  is  the  plan  desired  by  the  people  of  Paulsboro,  as  it 
shortens  the  distance  between  Paulsboro  and  the  mouth  nearly  2 miles. 

The  slopes  of  the  stream,  as  found  by  survey,  make  the  construction 
of  the  cut-offs  practicable  and  a desirable  improvement,  especially 
below  Paulsboro,  permitting  a freer  flow  of  tide  and  straightening  the 
channel.  The  cut-offs  proposed  are  six  in  number,  viz:  One  between 
the  phosphate  works  and  the  river,  three  between  the  phosphate  works 
and  Paulsboro,  one  above  Paulsboro  at  the  Horseshoe  Bend,  and  one 
9,000  feet  above  Berkeley  Bridge.  They  have  a total  length  of  4,595  feet. 

Correspondence  has  been  had  with  the  owners  of  the  laud  through 
which  the  principal  cut  offs  would  pass  relative  to  the  conditions  upon 
which  right  of  way  would  be  given  and  with  owners  of  adjacent  lands 
whose  riparian  rights  would  be  affected  by  their  construction.  Below 
the  phosphate  works  the  right  of  way  will  be  given  free,  without  any 
limiting  conditions.  A$  the  Horseshoe  Bend  the  conditions  imposed 
are  the  construction  of  ditches,  sluices,  and  meadow  banks.  Below 
Paulsboro  cash  damages  are  placed  at  $15,210  for  land  to  be  taken, 
and  the  further  condition  imposed  that  a bank  closing  the  present 
bends  be  constructed,  the  estimated  cost  of  which  is  $10,000.  At  the 
same  locality  damages  to  riparian  rights  are  placed  at  $4,000  and  at 
the  Horseshoe  at  $10,000. 

The  drawbacks  to  the  plan  are  the  excessive  values  placed  on  the 
rights  of  way  and  the  riparian  rights.  The  construction  of  the  three 
cut-offs  below  Paulsboro  will  destroy  about  12  acres  of  land  and  con- 
vert 78  acres  more  into  islands.  A fair  price  for  this  land  is  $100  per 
acre,  making  its  total  value  $9,000,  while  the  value  of  the  riparian  rights 
affected  by  all  the  cut-offs  and  the  construction  of  sluices,  ditches,  and 
meadow  banks  asked  for  at  the  Horseshoe  would  not  exceed  $2,000 
more,  making  a total  of  $11,000  for  damages  to  land  and  riparian 
rights.  In  my  opinion  this  is  the  maximum  amount  that  should  be 
allowed. 

It  is  therefore  proposed,  provided  all  rights  of  way  can  be  secured  to 
the  United  States  and  riparian  rights  quieted  for  a sum  not  to  exceed 
$11,000,  to  form  a channel  by  dredging  as  follows: 

From  12-foot  contour  in  the  Delaware  Biver  to  the  phosphate  works, 
100  feet  wide  at  bottom  and  12  feet  deep,  by  making  a cut  through 
the  marsh;  thence  to  be  80  feet  wide  at  bottom  and  8 feet  deep  to 
Paulsboro  via  cut  offs,  and  thence  60  feet  wide  at  bottom  and  7 feet 
deep  to  Parkers  Landing,  with  a cut-off  at  Horseshoe  Bend;  in  all  a 
distance  of  7.3  miles  by  the  present  waterway,  or  4.8  miles  via  the  cut- 
offs; 9,000  feet  above  Berkeley,  to  construct  cut-off  350  feet  long,  50 
feet  wide,  and  3 feet  deep,  and  remove  overhanging  trees  above  Parkers 
Landing. 

In  case  rights  of  way  can  not  be  secured  and  riparian  rights  quieted 
for  the  sum  of  $11,000,  it  is  proposed  to  construct  a similar  channel  by 
changing  the  route  between  the  phosphate  works  and  Parkers  Landing 
to  the  present  course  of  the  stream,  widening  at  the  bends. 

The  limits  of  the  proposed  dredging  are  shown  by  broken  black  lines 
on  the  accompanying  plan. 

The  first  proposed  improvement  requires  the  removal  of  411,500  cubic 
yards,  place  measurement,  and,  including  contingencies  and  land  val- 
ues, is  estimated  to  cost  $112,630.  The  second  requires  the  removal 


APPENDIX  H REPORT  OF  LIEUT.  COL.  RAYMOND.  1125 

of  405,500  cubic  yards,  place  measurement,  and  is  estimated  to  cost 
$109,000.  It  is  inferred,  from  the  flatness  of  the  watershed,  the  moder- 
ate freshets,  and  the  character  of  the  banks,  that  the  improvement 
above  the  mouth  would  be  reasonably  permanent.  The  permanent 
maintenance  of  a channel  across  the  bar  outside  the  mouth  may  require 
the  construction  of  jetties  on  both  sides,  as  shown  by  the  broken  black 
lines  on  the  plan 5 their  length  is  estimated  at  1,350  feet,  and  the  esti- 
mated cost,  including  contingencies,  at  $32,400,  making  the  total  cost 
of  the  improvement  by  the  first  plan  $145,030,  and  by  the  second, 
$141,400. 

The  annual  commerce  of  this  creek  was  estimated  in  1894  as  follows: 

Paulsboro  to  the  mouth. — Six  hundred  and  ninety-five  steam  and  1,179 
sail  vessels  and  barges 5 90,450  tons  of  freight,  valued  at  $1,756,200. 

Between  Paulsboro  and  Berkeley. — Seventy-five  steam  and  175  sail 
vessels  and  barges;  13,850  tons  of  freight,  valued  at  $121,675. 

Between  Berkeley  and  Mantua. — Sixty  barges;  8,200  tons  of  freight, 
valued  at  $125,000. 

Summary. — Two  thousand  one  hundred  and  eighty-four  steam,  sailing 
vessels,  and  barges;  112,500  tons  of  freight,  valued  at  $2,002,875. 

In  my  opinion  this  creek  is  worthy  of  improvement,  audits  improve- 
ment is  justified  by  the  interests  of  commerce  involved. 

The  sum  of  $50,000  could  be  profitably  expended  in  the  first  fiscal 
year. 

Yery  respectfully,  your  obedient  servant, 

O.  W.  Raymond, 

Major , Corps  of  Engineers. 

Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers , JJ.  8.  A. 


H 16. 

SURVEY  OF  ABSECON  INLET,  NEW  JERSEY,  WITH  A VIEW  OF  MAINTAIN- 
ING 10  FEET  OF  WATER  OVER  THE  BAR. 

[Printed  in  House  Doc.  No.  252,  Fifty-fifth  Congress,  second  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington , P>.  C.,  January  21 , 1898. 

Sir  : I have  the  honor  to  submit  the  accompanying  report  of  January 
14,  189$,  with  map,*  by  Maj.  C.  W.  Raymond,  Corps  of  Engineers, of  the 
results  of  a survey  of  Absecon  Inlet  (harbor  at  Atlantic  City),  New 
Jersey,  with  a view  of  maintaining  10  feet  of  water  over  the  bar,  made 
to  comply  with  requirements  of  the  river  and  harbor  act  of  June  3, 1896. 

A full  description  of  the  physical  characteristics  of  this  locality,  with 
plan  and  estimate  for  securing  20  feet  over  the  bar,  will  be  found  in  a 
report  by  a Board  of  Engineers,  dated  May  31, 1887,  upon  a survey  made 
in  1886  with  a view  to  the  formation  of  a harbor  of  refuge  (printed  in 
Annual  Report  Chief  of  Engineers  for  1887,  p.  815). 

The  project  for  improvement  now  presented  provides  for  maintaining 
10  feet  at  mean  low  water  over  the  bar  by  construction  of  a stone  jetty 
on  the  east  side  of  the  inlet  extending  from  Brigantine  Beach  to  deep 
water,  estimated  to  cost,  including  contingencies,  $500,000. 


* Not  reprinted.  Printed  in  House  Doc.  No.  252,  Fifty-fifth  Congress,  second  session. 
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Major  Raymond  states  that,  since  this  work  will  require  special 
plant,  and  should  be  executed  rapidly  to  insure  success,  it  can  be  best 
and  most  economically  done  under  a continuous  contract,  the  work 
being,  in  liis  opinion,  worthy  of  execution  and  justified  by  the  needs  of 
the  commerce  involved. 

Very  respectfully,  your  obedient  servant, 

John  M.  Wilson, 

Brig.  Gen.,  Chief  of  Engineers , 

If.  8.  Army. 

Hon.  R.  A.  Alger, 

Secretary  of  War. 


REPORT  OF  MAJ.  C.  W.  RAYMOND,  CORPS  OF  ENGINEERS. 

United  States  Engineer  Office, 

Philadelphia)  Pa.)  January  14 , 1898. 

General  : In  compliance  with  instructions  contained  in  Department 
letter  dated  September  5,  1896,  I have  the  honor  to  submit  the  follow- 
ing report  upon  a survey  of  Absecon  Inlet,  New  Jersey,  with  a view  of 
maintaining  10  feet  of  water  over  the  bar,  provided  for  in  the  river  and 
harbor  act  of  June  3,  1896. 

This  inlet  is  the  harbor  of  Atlantic  City.  It  was  thoroughly  exam- 
ined and  surveyed  in  1886,  under  the  direction  of  a Board  of  Engineers, 
with  a view  to  the  formation  of  a harbor  of  refuge,  under  a provision 
of  the  river  and  harbor  act  of  August  5, 1886.  The  report  of  the  Board 
gives  a full  description  of  the  physical  characteristics  of  this  locality, 
and  contains  a project  for  the  construction  of  jetties  to  establish  a 
depth  of  20  feet  over  the  bar,  at  an  estimated  cost  of  $3,000,000.  The 
report,  with  accompanying  maps,  is  published  in  the  Annual  Report  of 
the  Chief  of  Engineers  for  1887,  Appendix  G,  page  815. 

By  authority  of  the  Secretary  of  War,  and  after  due  advertisement 
in  the  public  press,  a public  hearing  was  held  at  Atlantic  City  on 
December  10,  1897,  at  which  all  persons  interested  in  the  proposed 
improvement  were  invited  to  express  their  views.  This  meeting  was 
largely  attended,  the  mayor  and  other  municipal  officers  and  many  of 
the  most  intelligent  and  influential  residents  of  the  city  being  present. 

On  December  18, 1897,  a meeting  of  citizens  was  called  by  the  mayor, 
at  which  a committee  was  appointed  to  gather  statistics  and  data 
showing  the  need  of  the  improvement.  A full  stenographic  report  of 
the  hearing  and  the  report  of  the  committee,  dated  December  30,  1897, 
are  appended  hereto. 

The  views  and  wishes  of  the  people  of  Atlantic  City  are  fully  expressed 
in  the  reports  referred  to,  and  may  be  briefly  summarized  as  follows: 

The  channel  of  the  inlet  constantly  shifts  and  shoals  through  the 
action  of  storms  and  the  movement  of  sand  along  the  coast.  Formerly 
a large  number  of  vessels  used  this  inlet,  but  in  recent  years  the 
number  has  greatly  decreased,  owing  to  the  difficulties  and  dangers  of 
navigation.  The  needs  of  local  commerce  require  large  quantities  of 
lumber,  ice,  coal,  brick,  stone,  oysters,  and  other  heavy  freights  to  be 
brought  annually  to  the  harbor,  and  these  demands  steadily  increase 
with  the  rapid  growth  of  the  city.  The  difficulty  and  danger  of  navi- 
gating the  inlet  compels  the  payment  of  excessive  freight  rates  either 
by  land  or  by  water.  While  an  increase  in  the  depth  of  the  channel 
is  considered  desirable,  the  dept  of  10  feet  at  mean  low  water,  which 
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is  very  little  greater  than  the  existing  depth,  would,  it  is  said,  answer 
all  the  present  purposes  of  local  commerce.  The  most  urgent  need  is 
the  establishment  of  the  channel  in  a permanent  position  with  a per- 
manent depth,  so  that  the  buoys  may  always  indicate  the  location  of 
deep  water  and  the  conditions  for  navigation  may  be  surely  known.  It 
is  claimed  that  with  a channel  of  entrance  thus  permanently  estab- 
lished the  port  would  be  of  great  value  to  small  vessels  as  a harbor  of 
refuge. 

The  present  survey  was  made  by  Mr.  E.  G.  Pearson,  United  States 
surveyor,  in  July,  1897.  A copy  of  his  report,  dated  November  26, 
1897,  is  appended  hereto.  The  results  of  the  survey  are  shown  on  the 


accompanying  map. 

By  a comparison  of  the  present  survey  with  the  survey  ot  188b,  it 
appears  that  the  principal  changes  which  have  taken  place  are  the 
wearing  away  of  the  western  end  of  Brigantine  Beach,  the  low-water 
line  of  which  has  receded  to  the  eastward  for  a distance  of  about  1,300 
feet:  the  straightening  of  the  deep-water  line  of  the  inlet,  the  outer 
channel  having  moved  to  the  eastward;  an  increase  in  the  area  of  the 
cross  section  at  the  gorge,  and  an  increase  in  the  depth  of  the  channel 
across  the  bar.  In  1886  the  area  of  the  cross  section  at  the  gorge  at 
mean  low  water  was  21,000  square  feet,  and  the  minimum  depth  over 
the  bar  was  7^  feet.  The  area  of  the  cross  section  at  the  gorge  is  now 
28,460  square  feet,  and  the  minimum  depth  across  the  bar  is  9£  feet. 

These  changes  make  the  conditions  somewhat  more  favorable  for  the 
plan  of  improvement  proposed  by  the  Board  of  1887  than  they  were  at 
the  time  the  project  was  prepared.  The  only  modification  required  to 
conform  the  project  to  the  new  conditions  are  the  shortening  of  the  jet- 
ties, which  need  only  extend  to  the  12-foot  contour  to  maintain  a depth 
of  10  feet,  and  the  increase  of  the  distance  between  them  to  provide  an 
area  of  cross  section  sufficient  for  the  discharge  of  the  entire  tidal  flow 
with  this  smaller  depth.  „ 1DO_ 

The  locations  of  the  jetties  as  projected  by  the  Board  ot  1887  are 
shown  on  the  accompanying  map.  The  axis  ot  the  outer  channel  was 
given  a direction  of  south  60°  east,  this  being  the  most  southerly 
direction  with  which  vessels  could  lay  their  courses  through  the  outer 
channel  during  northeast  gales. 

The  main  objections  to  the  construction  of  these  jetties  are  their  great 
cost  and  the  danger  of  injury  to  the  neighboring  beaches.  With  refer- 
ence to  the  probable  action  of  the  jetties  upon  the  beaches,  the  Board 
remarks  as  follows: 


The  effect  of  the  construction  of  the  jetties  would  probably  be  to  cause  an  accumu- 
lation of  saud  north  of  the  north  jetty,  and  to  a limited  extent  immediately  south 
of  the  south  jetty:  but  it  is  not  improbable  that  farther  southwest  the  beach  will  be 
cut  away  in  front  of  Atlantic  City,  as  the  supply  of  sand  coming  from  the  northeast 
gales  will  be  diminished  by  the  jetties.  . ^ 

Another  effect  of  the  building  of  the  jetties  will  be,  by  interfering  with  the  free 
flow  of  the  tides,  to  increase  the  danger  of  breaches  through  Brigantine  Beach,  which 
has  heretofore  been  breached  several  times,  but  it  is  now  continuous. 

To  maintain  a channel  10  feet  deep  at  mean  low  water  it  would  prob- 
ably not  be  necessary  to  extend  the  jetties  beyond  the  contour  of  12  feet 
depth.  This  shortening  of  the  jetties  would  greatly  diminish  the  danger 
of  injurious  action  upon  the  beaches.  Nevertheless,  I am  of  the  opinion 
that  there  would  still  be  great  danger  of  injurious  action  by  the  south 
jetty.  As  the  result  of  its  construction  marked  changes  in  the  beach 
must  be  expected. 

These  considerations  suggest  the  inquiry,  What  would  be  the  results 
upon  the  channel  and  upon  the  beaches  if  the  south  jetty  were  omitted 
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and  the  north  jetty  alone  constructed  ? The  position  of  the  axis  of  the 
channel  varies  greatly  from  year  to  year,  as  shown  on  the  map.  This 
is  due  to  the  movement  of  sand  in  both  directions  along  the  coast. 
The  preponderating  movement  is  from  the  northward,  since  the  most 
violent  storms  are  from  the  northeast,  and  therefore  the  channel  has  a 
tendency  to  work  to  the  southward.  Nevertheless,  under  favorable 
circumstances  it  has  occupied  a much  more  northerly  position  than  at 
present,  as,  for  instance,  in  1880.  If  the  north  jetty  alone  were  con- 
structed, the  channel  would  be  protected  from  the  action  of  northeast 
storms  and  from  obstruction  by  sand  coming  from  the  north,  and  might 
be  expected  to  move  to  a position  at  least  as  far  to  the  north  as  that 
which  it  occupied  in  1880.  This  is  as  northerly  a position  as  is  desira- 
ble, for,  with  the  channel  in  this  position,  it  could  be  entered  with  any 
wind  under  which  it  would  be  possible  for  a sailing  vessel  to  pass 
through  the  inner  channel.  No  improvement  at  reasonable  cost  can 
make  the  entrance  safe  during  a northeast  gale. 

The  minimum  depth  of  the  existing  channel  is  feet.  Should  the 
channel  be  protected  by  the  north  jetty  some  deepening  is  to  be  ex- 
pected, but  it  may  be  found  necessary  to  direct  and  assist  the  action  of 
the  currents  by  dredging. 

The  construction  of  this  jetty  wTould  doubtless  cause  a large  accumu- 
lation of  sand  above  it  and  along  the  beach  of  Brigantine  Island,  but, 
in  my  opinion,  it  will  not  increase  the  danger  of  breaches  through  Brig- 
antine Beach.  It  is  not  probable  that  it  will  injure  the  beach  at  Atlan- 
tic City. 

For  the  reasons  above  stated,  I am  of  the  opinion  that  the  best 
method  for  maintaining  10  feet  of  water  over  the  bar  at  this  inlet  is  to 
construct  a single  jetty  on  the  east  side  of  the  inlet,  extending  from 
Brigantine  Beach  to  deep  water,  as  shown  on  the  accompanying  map. 
Although  this  jetty  will  compel  a large  quantity  of  the  water  of  the 
Hood  tide  now  dispersed  over  its  site  to  flow  through  the  channel,  it  is 
designed  mainly  as  a protection  from  moving  sand  and  storms.  It  has 
therefore  been  located  solely  with  a view  to  economy  of  construction, 
and  without  regard  to  its  influence  as  a training  wall.  Since  changes 
in  the  bottom  may  occur,  the  jetty  should  be  carefully  relocated  just 
before  the  commencement  of  the  work. 

The  cross  section  and  method  of  construction  proposed  by  the  Board 
of  1887  has  been  adopted  as  a basis  for  estimate.  The  jetty  is  to  be 
formed  of  rubble  stone  up  to  the  level  of  low  water,  and  above  that  level 
of  heavy  stones  laid  in  position.  The  outer  slope  is  1 on  2,  and  the  inner 
slope  a little  less  than  1 on  1.  The  width  on  top  is  10  feet  and  the  top 
is  4 feet  above  the  level  of  mean  high  water.  A settlement  of  1 foot  is 
allowed  for.  Since  the  site  of  the  work  is  compact  sand,  the  use  of 
mattresses  or  brush  is  not  considered  desirable.  The  length  of  the  jetty 
is  7,422  feet. 

ESTIMATE. 

The  cost  of  constructing  the  jetty  is  estimated  as  follows: 


181,732  tons  (2,000  pounds)  of  stone,  at  $2.50 $454, 330 

Contingencies 45,  670 

Total 500,000 


Since  this  work  will  require  special  plant  and  should  be  executed 
rapidly  to  insure  success,  it  can  be  best  and  most  economically  done 
Under  a continuous  contract, 
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Tlio  following  papers  and  map  are  sent  herewith : 

(1)  Copy  of  report  of  Mr.  R.  G.  Pearson,  United  States  surveyor, 
dated  November  26,  1897,  upon  a survey  of  Absecon  Inlet  made  in 
July,  1897. 

(2)  Communication  from  committee  appointed  by  meeting  of  citizens 
of  Atlantic  City,  N.  J.,  dated  December  30,  1897,  furnishing  statistics 
and  data  with  reference  to  proposed  improvement. 

(3)  Stenographer’s  notes  of  public  meeting  held  at  Atlantic  City,  N.  J., 
on  December  10, 1897,  to  hear  public  opinion  on  the  proposed  improve- 
ment. 

(4)  Map  of  the  survey,  showing  proposed  improvement. 

Very  respectfully,  your  obedient  servant, 

C.  W.  Raymond, 

Major,  Corps  of  Engineers, 

Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers , TJ.  IS.  A . 


REPORT  OF  MR.  R.  G.  PEARSON,  SURVEYOR. 

Philadelphia,  Pa.,  November  26,  1897. 

Major  : I have  the  honor  to  submit  the  following  report  upon  the  results  of  a 
survey  of  Absecon  Inlet,  New  Jersey,  made  during  the  latter  part  of  the  month  of 
July  iast.  The  survey  extended  from  the  Atlantic  City  beach  to  the  18-foot  curve 
of  depth  in  the  Atlantic  Ocean  and  from  midway  between  the  ocean  piers  to  the 
Inlet  Excursion  House.  The  lines  of  soundings  normal  to  the  beach  and  500  feet 
apart  were  run  whenever  the  roughness  of  the  water  did  not  entail  an  error  of  more 
than  0.3  foot  in  reading  the  lead  line.  The  soundings  on  the  accompanying  chart 
are  therefore  correct  to  the  nearest  half  foot. 

The  datum  for  the  survey  was  defined  by  a bench  mark  on  the  base  of  the  Absecon 
light-house,  the  elevation  of  which  has  been  given  by  the  United  States  Coast  and 
Geodetic  Survey  as  10.61  feet  above  local  mean  low  water.  The  tidal  range  at  the 
inlet  is  4.3  feet,' or  the  same  as  at  Lewes,  Del.  The  plane  of  reference  is  the  same  as 
that  used  during  the  survey  of  November-December,  1886. 

The  least  depth  over  the  bar,  just  east  of  the  upper  ocean  pier,  is  9 feet  over  a 
width  of  about  1,000  feet  and  a length  of  1,500  feet.  From  the  Excursion  House  at 
the  inlet  the  channel  has  a width  of  400  feet  between  6-foot  curves  and  a depth  of 
50  feet  at  mean  low  water,  gradually  diminishing  to  20  feet  at  mean  low  water  at 
the  point  opposite  the  light-house,  the  width  remaining  constant.  The  shoal  area 
cast  of  the  channel  has  a low- water  depth  of  from  1 to  3 feet,  and  upon  it  the  sea 
breaks  heavily  during  storms,  as  well  as  over  the  bar  at  the  entrance  to  the  main 
channel.  The'  bottom  of  the  inlet  and  the  ocean  bed,  as  far  as  the  survey  extended, 
are  composed  of  a firmly  compacted  white  sand.  The  channel  from  Atlantic  City  to 
Brigantine,  however,  has  on  its  northern  side  a bottom  of  stiff  mud. 

The  tidal  currents  from  the  upper  ocean  pier  to  the  Excursion  House  set  parallel 
to  the  beach  and  during  the  flood  tide  are  quite  swift,  being  a third  stronger  than 
during  the  ebb.  At  the  Excursion  House  the  current  runs  with  torrential  velocity. 
The  movement  of  the  water  over  the  shoal  areas  in  the  middle  of  the  inlet  is  imper- 
ceptible. Even  when  the  sea  is  breaking  on  the  shoals  the  water  is  quite  clear, 
indicating  but  little  sand  in  suspension. 

There  is  but  a slight  amount  of  commerce  in  Absecon  Inlet,  the  movement  of 
boats  being  principally  that  of  pleasure  craft.  During  the  ten  days  consumed  by 
the  survey  but  one  vessel,  a schooner  with  a cargo,  was  seen  entering  the  inlet. 
There  is  a ferry  service  between  the  Excursion  House  and  Brigantine  Beach,  but 
this  is  discontinued  during  the  winter  season.  Coal  is  sometimes  carried  to  the 
wharves  along  Gardners  Creek  on  vessels,  and  there  is  also  a fish  factory  there  in 
operation  during  the  fall  of  each  year. 

At  several  places  along  the  beach,  but  principally  at  the  point  opposite  the  light- 
house, groins  have  been  formed  of  brush  and  stones,  secured  by  a row  of  pilings, 
to  cause  an  advance  of  the  beach,  thus  creating  land  for  property  owners  holding 
water  frontage.  These  groins  have  been  so  far  successful  that  the  point  referred  to 
has  advanced  some  250  feet  seaward.  A similar  groin  just  east  of  the  point  of 
Brigantine  has  not  accomplished  its  purpose,  however,  for  it  now  stands  detached 


1130  REPORT  OP  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 

from  the  shore  about  150  feet  from  the  high-water  line  and  1 or  2 feet  of  water  at 
low  tide. 

Submitting  the  above  report,  together  with  a map  of  the  locality  compiled  from 
the  notes  of  the  survey,  I remain, 

Very  respectfully,  your  obedient  servant, 

R.  G.  Pearson,  Surveyor. 

Maj.  C.W.  Raymond, 

Corps  of  Engineers,  JJ.  S.  A. 


LETTER  TRANSMITTING  RETORT  OF  COMMITTEE  OF  CITIZENS  OF  ATLANTIC  CITY,  N.  J. 

Atlantic  City,  N.  J.,  December  30,  1897. 

Dear  Sir:  On  December  18  Mr.  F.  A.  Stoy,  mayor  of  Atlantic  City,  called  a meet- 
ing of  citizens  to  more  practically  advance  the  proposed  improvement  to  Absecon 
Inlet,  resulting  in  the  appointment  of  a committee  to  gather  statistics  and  data  to 
clearly  show  you  the  great  need  of  this  improvement.  The  result  of  the  work  of  the 
committee  is  herewith  handed  to  you  in  the  attached  report. 

The  report  deals  with  but  two  interests,  that  of  harbor  safety  and  commercial 
interests. 

' E.  A.  Parker,  Chairman, 

Warren  Somers,  Secretary, 

Maj.  C.  W.  Raymond,  Commit  lee. 

U.  S.  Engineer  Office. 


REPORT  OF  COMMITTEE  OF  CITIZENS  OF  ATLANTIC  CITY,  N.  J. 

HARBOR  OF  SAFETY. 

Number  of  vessels  passing  Absecon  Inlet  in  one  year,  between  sunrise  and  sunset, 
was  8,101,  divided  as  follows:  41  ships,  43  barks,  20  brigs,  4,311  schooners,  2,560 
steamers,  and  1,126  sloops.  This  is  presumably  about  one-half  of  the  number  that 
passes  during  the  year. 


REPORT  FROM  LIFE-SAVING  STATIONS. 

On  Absecon  Island  there  are  three  life-saving  stations.  From  1886  to  1897,  inclu- 
sive, there  were  139  vessels  in  distress  off  the  coast  of  Absecon  Island,  involving 
property  to  the  amount  of  $707,000,  from  which  there  was  a loss  to  vessels  and  cargo 
of  $140,000.  This  covers  about  8 miles  of  beach  only,  a very  small  percentage  of 
the  usefulness  of  the  inlet  as  a harbor  of  refuge;  the  nearest  harbor  of  safety  being 
Delaware  Breakwater,  40  miles  away,  the  next  nearest,  Sandy  Hook,  100  miles  away, 
a long  run  in  bad  weather. 

LETTERS  FROM  COMMERCIAL  AND  MARITIME  EXCHANGES. 

We  herewith  attach  letters  received  from  the  various  commercial  and  maritime 
exchanges,  relative  to  an  inquiry  to  them  touching  the  subject  in  hand.  The  very 
limited  time  to  tile  our  report  prevents  the  possibility  of  showing  their  action  in  the 
matter,  though  their  prompt  replies  are  convincing  that  they  are  interested. 

COMMERCE. 

Data  relative  to  the  growth  of  the  city. 

J'opnlation. 


1871 1,160 

1881 6,125 

1891  13,  999 

1895  18,329 

1897  *23,000 


Visiting  population,  in  height  of  season,  reaches  from  150,000  to  175,000. 
Propel  ty  valuation  estimated  at  between  $40,000,000  and  $50,000,000. 


* Estimated  population  from  registered  list. 
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SHIPPING. 

Pilot  Yates,  the  only  pilot  on  the  island,  reports  1,395  vessels  entering  Abseeon 
Inlet  between  the  years  1886  and  1897,  inclusive,  showing  a tonnage  of  303,  000  tons. 
This  is  about  75  per  cent  of  the  total  number  and  tonnage.  Seventeen  hundred  and 
fifty  vessels,  with  a total  tonnage  of  400,000  tons,  is  about  the  number  of  vessels 
and  tonnage  that  entered  Abseeon  Inlet  during  the  years  from  1886  to  1897,  inclusive. 

The  following  statement  shows  number  of  vessels  entering  the  inlet  each  year,  as 
noted  by  Pilot  Yates: 


Year. 

No.  of 
vessels. 

Average 

tonnage. 

Year. 

No.  of 
vessels. 

Average 

tonnage. 

Toni. 

Tons. 

136 

300 

1892  

80 

a 150 

162 

250 

1893  

55 

a 100 

139 

250 

1894  

84 

250 

148 

250 

1895  

111 

250 

101 

a 200 

1896  

151 

250 

1 Qftl 

78 

200 

1897  

101 

100 

a Bad  bar. 


In  1886  with  a population  of  about  one-third  of  present  population,  the  number 
of  vessels  entering  inlet  was  136;  tonnage,  40,800;  1897,  number  of  vessels  enter- 
ing 101"  tonnage,  10,100.  Had  the  tonnage  increased  in  same  rate  with  the  growth 
ofepopuiation  and  commerce  of  the  city  it  would  have  been  between  125,000  and 
150,000  tons,  the  bar  across  the  mouth  of  the  inlet  being  the  sole  cause  of  the  decline. 


COMPARISON  OF  FREIGHT  RATES. 

We  herewith  show  a comparison  of  water  and  rail  freight  rates.  The  water  rates, 
in  their  full  value,  we  are  unable  to  take  advantage  of  solely  from  the  reason  that 
the  bar  across  the  mouth  of  the  inlet  prevents  entrance  of  vessels  drawing  moderate 

^A^thratiTe^  rate  from  mines  to  Atlantic  City,  $2.25  per  ton.  Water 

rate  vessels  drawing  8 to  9 feet,  from  Port  Richmond  to  Atlantic  City,  60  to  75  cents 
per  ton*  vessels  drawing  14  feet,  from  Port  Hichmond  to  Atlantic  City,  50  to  6o 
cents  per  ton.  Rail  rate  from  mines  to  Port  Richmond,  $1.40  per  ton. 

Xoe Rate  from  Maine  to  Atlantic  City,  vessels  drawing  about  8 feet  of  water, 

about  300  tons  burden,  $1  to  $1.05  per  ton ; vessels  drawing  14  feet  of  water,  about 
800  tons  burden,  50  to  60  cents  per  ton.  . , _ . 

Lumber  —Rate  from  Brunswick,  Ga.,  to  Atlantic  City,  in  vessels  drawing  8 feet 
of  water,  $6.50  per  thousand  feet;  vessels  drawing  14  feet  of  water,  $4.50  per 
thousand  feet.  Rate  from  Norfolk,  Va.,  small  craft,  drawing  8 feet  of  water,  $2.50 
per  thousand  feet;  rate  from  Norfolk,  Va.,  large  craft,  drawing  14  feet  of  water, 
$1.75  per  thousand  feet. 

Stone  and  brick—  Rate  from  Philadelphia  via  rail  $1  per  ton;  rate  from  Philadel- 
phia via  water,  small  craft,  drawing  8 feet  of  water,  60  to  75  cents  per  ton;  craft  of 
700  to  1,000  tons,  drawing  about  14  feet  of  water,  50  to  65  cents  per  ton. 

We  herewith  attach  letter  from  one  firm  as  an  instance  to  show  the  difficulty  con- 
tended with  in  handling  even  small  craft.  We  refer  to  letter  from  Knickerbocker 
Ice  Company,  attached.  . , . . 

It  is  all  important  to  the  growth  of  Atlantic  City  to  nourish  its  commerce  by  giv- 
ing it  the  full  benefit  of  its  possibilities  of  transportation  by  water.  At  present 
there  are  hut  two  railroads  entering  the  city,  with  no  competition  between  them  on 
rates  The  rate  for  the  60  miles  haul  from  Philadelphia  is  equal  to  a rate  charged 
to  competitive  points  for  a haul  of  200  miles.  The  freight  rates  of  the  two  railroads 
entering  Atlantic  City  on  freight  shipped  to  Atlantic  City  is  about  $500,000  annually. 

The  loss  on  freight  paid  during  the  time  between  the  years  1886  and  1897,  inclusive, 
through  the  necessity  of  using  small  vessels  to  bring  in  the  400,000  tons  of  merchan- 
dise mentioned,  against  using  large  vessels  to  carry  the  same  merchandise,  shows 
from  the  most  careful  figuring  to  be  about  $1  per  ton,  or  a total  loss  of  $400,000. 
This  represents  but  a fraction  of  the  actual  total  loss  due  to  the  lack  of  water  facil- 
ities. The  great  value  of  the  deepening  of  the  inlet  is  very  marked,  insomuch  that 
it  will  adjust  rail  rates,  largely  attract  shipping  interests,  secure  passenger  traffic 
via  water  from  New  York;  in  fact,  it  is  simply  of  incalculable  value  to  the  interests 
of  Atlantic  City,  and  as  a harbor  of  safety  ot  great  value  to  the  nation. 

YACHTING  INTERESTS. 


The  yachting  interest  is  an  important  one  to  Atlantic  City,  but  yachts  ot  the  large 
type  can  not  enter  the  inlet,  due  to  shallowness  of  water. 
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IMPORTANT  PROBLEM. 

The  surplus  population  of  this  city  is  very  large  during  six  months  of  the  year.  A 
very  serious  problem  confronts  us  insomuch  as  how  to  employ  them  under  present 
conditions.  Freight  advantages  due  to  full  waterway  advantages  will  secure  manu- 
facturing interests  and  thus  solve  a most  important  problem. 

Warren  Somers, 

S.  P.  Morris, 

Wm.  N.  Johnson, 

John  F.  Turner, 

Jesse  Yates, 

E.  A.  Parker, 

George  H.  Long, 

Committee. 


LETTER  OF  THE  SECRETARY  OF  THE  BALTIMORE  (MD.)  CHAMBER  OF  COMMERCE. 

Baltimore  Chamber  of  Commerce, 

Office  of  the  Secretary, 

' Baltimore,  December  27,  1897. 

Dear  Sir:  Your  communication,  under  date  20th  instant,  asking  cooperation 
regarding  the  proposed  improvement  by  the  Government  of  the  harbor  of  Atlantic 
City  is  before  me,  and  the  same  has  been  duly  referred  to  the  proper  official  of  this 
organization,  and  from  whom  you  may  hear  direct  later. 

Very  respectfully,  Wm.  F.  Wheatley, 

Secretary. 

Mr.  Warren  Somers, 

Secretary  Citizens’  Meeting,  Atlantic  City,  N.  J. 


letter  of  the  superintendent  of  the  maritime  association  of  the  port  of 

NEW  YORK,  N.  Y. 

The  Maritime  Association  of  the  Port  of  New  York, 

New  Y orlc,  December  22,  1897. 

Dear  Sir:  I take  pleasure  in  acknowledging  the  receipt  of  your  favor  of  20th 
instant,  stating  that  the  Government  have  under  consideration  a proposed  improve- 
ment to  the  harbor  at  your  place,  which  if  carried  out  will  increase  the  depth  of  water 
on  the  bar,  besides  straightening  the  channel,  and  wrill  establish  a harbor  of  refuge 
there. 

It  has  been  referred  to  the  appropriate  committee,  who  will  give  the  matter  careful 
consideration,  and,  pending  their  action  in  the  matter,  I remain,  with  the  compliments 
of  the  season, 

Very  truly,  yours,  F.  W.  Houghton, 

Superintendent. 

Warren  Somers,  Esq., 

Secretary  Citizens’  Committee,  Atlantic  City,  N.  J. 


LETTER  OF  THE  SECRETARY  OF  THE  PHILADELPHIA  (PA.)  MARITIME  EXCHANGE. 

The  Philadelphia  Maritime  Exchange, 

Philadelphih,  December  22,  1897. 

Sir:  I have  to  acknowledge  receipt  of  your  favor  of  20th  instant,  relative  to  a pro- 
posed improvement  to  the  harbor  of  your  city,  and  your  desire  for  some  action  by  our 
board  in  connection  therewith. 

In  reply  I beg  to  inform  you  that  our  board  of  directors  will  meet  on  Monday  the 
27th  instant,  and  I shall  take  pleasure  at  that  time  in  presenting  your  letter  for 
consideration. 

Yours,  faithfully,  E,  R.  Sharwood, 

Secretary. 

Warren  Somers,  Esq., 

Secretary  Citizens’  Committee , Atlantic  City,  N.  J, 
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LETTER  OF  THE  SUPERINTENDENT  OF  THE  KNICKERBOCKER  ICE  COMPANY. 


Knickerbocker  Ice  Company, 

Atlantic  City,  December  29 , 1897. 

Dear  Sir:  The  Knickerbocker  Ice  Company  ship  from  the  Kennebec  district 
about  15,000  tons  of  ice  between  the  months  of  April  and  October. 

It  is  with  great  difficulty  we  enter  the  inlet,  owing  to  the  shallowness  of  the 
water.  We  are  obliged  to  have  our  vessels  lay  off  the  bar  at  times  for  nearly  a week 
before  getting  in.  Many  times  we  have  to  send  them  elsewhere,  not  being  able  to 
get  in.  In  two  cases  the  vessels  got  on  the  bar;  one  was  a total  loss,  both  cargo  and 
vessel ; the  other,  the  cargo  was  thrown  overboard  and  the  vessel  damaged. 

I believe  the  commercial  interest  would  be  greatly  increased  by  deepening  the 
inlet. 

Yours  truly,  Wm.  N.  Johnson, 

Superintendent. 


Warren  Somers, 

Secretary  Committee  Inlet  and  Harbor  Improvement. 


LETTER  OF  CAPTAINS  EZRA  CONOVER  AND  E.  WATSON. 

Atlantic  City,  N.  J.,  December  17, 1897. 

Dear  Sir:  At  the  hearing  for  the  improvement  of  the  harbor  at  Atlantic  City, 
held  recently,  the  oyster  industry  seems  to  have  been  omitted  from  consideration. 
We  beg  to  state,  therefore,  that  a conservative  estimate  of  the  commercial  impor- 
tance of  this  trade  would  show  that  40,000  to  50,000  bushels  of  oysters  are  received 
from  Southern  beds  annually  over  Absecon  Inlet  Bar.  Any  improvement  of  the  inlet 
channel  would  facilitate  this  traffic  and  increase  the  safety  of  the  vessels  engaged 
in  it. 

Respectfully  submitted. 

Capt.  Ezra  Conover. 

Capt.  E.  Watson. 

Major  Raymond, 

TJ.  S.  Engineers,  Philadelphia,  Pa. 

(Through  committee.) 


LETTER  OF  THE  SOMERS  LUMBER  COMPANY. 


Somers  Lumber  Co., 
Atlantic  City,  N.  J.,  December  31,  1897. 

Sir:  We  are  engaged  in  the  lumber  business  in  this  city,  receiving  annually  about 
30,000  tons  of  material,  most  of  which  comes  from  points  where  water  freights  should 
be  used  to  handle  goods  to  best  advantage.  Of  this  amount  we  receive  3,000  to  5,000 
tons  by  water,  the  balance  by  rail.  We  pay  an  excess  freight  on  the  amount  we  now 
bring  by  water  of  from  $3,000  to  $4,000  annually  over  the  cost  of  carrying  the  same 
amount  of  goods  in  larger  vessels,  and  twice  as  much  additional  loss  by  reason  of 
using  rail  instead  of  water  transportation.  We  are  sometimes  unable  to  obtain 
vessels  at  any  cost. 

We  have  to-day  two  Southern  cargoes  which  we  have  been  offering  in  vain  to  ves- 
sels for  the  past  two  months,  offering  vainly  $7  freight,  while  vessels  are  easily 
obtained  at  $4  to  $4.50  from  same  point  (Brunswick,  Ga.)  to  Philadelphia. 


Yours  respectfully, 

Somers  Lumber  Co. 
Warren  Somers, 

Treasurer  and  Manager. 


Maj.  C.  W.  Raymond. 


LETTER  OF  MR.  RICHARD  MCALLISTER. 

Atlantic  City,  N.  J.,  December'  29,  1897. 

My  Dear  Sir:  In  reference  to  the  benefit  I would  derive  from  my  coal  business 
provided  the  waters  of  Absecon  Inlet  would  permit  the  passage  of  large  vessels,  I 
beg  to  inform  you  that  I was  about  to  erect  coal  wharves  and  have  my  coal  come  via 
tide  water,  but  on  having  a meeting  with  the  pilot,  Captain  Yates,  I was  informed 
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that  it  would  be  impossible  to  handle  coal  in  this  way  unless  vessels  of  small  ton- 
nage were  used,  on  account  of  the  shallowness  of  the  water  in  the  inlet  channel,  so 
in  this  ease  I had  to  dispense  with  my  intentions.  My  output  of  coal  is  about  15,000 
tons  per  year,  and  I would  save  about  50  cents  per  ton  in  the  way  of  freight  if  the 
inlet  was  put  in  condition  to  admit  the  passage  of  large  vessels,  say  1,000  tons  or 


more. 

Hoping  that  for  the  benefit  of  a harbor  of  refuge  to  admit  the  pleasuring  yachts, 
also  the  benefit  it  would  be  to  commerce,  I sincerely  hope  that  your  organization 
will  be  instrumental  in  having  the  plan  to  deepen  the  waters  of  Absecon  Inlet  adopted. 
Very  respectfully, 

Richard  McAllister. 


Warren  Somers,  Esq. 


MINUTES  OF  PU1JLIC  HEARING. 

[Held  at  Atlantic  City,  N.  J.,  December  10, 1897.] 

On  December  10, 1897,  a public  meeting  was  held  in  Odd  Fellows’  Hall,  Atlantic 
City,  N.  J.,  for  the  purpose  of  hearing  public  opinion  on  a proposed  depth  of  10  feet 
of  water  over  Absecon  liar. 

Present:  Major  Raymond,  Corps  of  Engineers,  United  States  Army;  Thomas  M. 
Farrell,  assistant  engineer,  United  States  engineer  office,  et  al. 

The  meeting  was  opened  at  10.45  a.  m.  by  Maj.  C.  W.  Raymond,  as  follows : 

Maj.  C.  W.  Raymond.  In  the  river  and  harbor  act  of  June  3, 1896,  there  is  a pro- 
vision requiring  the  Secretary  of  War  to  have  a survey  made  of  Absecon  Inlet,  with 
a view  of  maintaining  10  feet  of  water  *ver  the  bar.  This  survey  has  been  made 
under  my  direction  by  order  of  the  Secretary  of  War,  and  I am  required  to  make  a 
report  on  this  inlet  and  submit  a project  to  the  Secretary  of  War,  to  be  sent  by  him 
to  Congress,  with  a view  of  maintaining  10  feet  of  water  over  the  bar  in  that  inlet. 
In  order  that  the  Secretary  may  be  fully  informed  of  the  necessities  of  this  inlet, 
and  of  the  benefit  to  navigation  and  commerce  which  such  an  improvement  would 
be,  I thought  it  desirable  to  have  a public  hearing  at  Atlantic  City  in  order  to  give 
overyone  that  is  interested  in  the  improvement  an  opportunity  to  state  his  views  in 
connection  with  it,  and  upon  my  recommendation  the  Secretary  of  War  authorized 
the  holding  of  this  hearing  to-day. 

The  survey  of  the  inlet  has  been  completed,  and  it  now  only  remains  for  me  to 
make  a project  to  carry  out  the  intentions  of  the  law,  and  to  submit  with  that 
project  all  the  information  that  I can  obtain  with  respect  to  the  needs  of  the  port 
and  of  the  benefits  which  would  be  derived  from  such  an  improvement,  in  order 
that  Congress  may  determine  whether  the  necessary  expenditure  is  justified  in  this 
case. 

About  ten  years  ago  a Board  of  Engineers  made  a report  on  this  inlet.  They  made 
a very  careful  study  of  it,  and  submitted  a project  for  the  improvement  of  the  inlet 
so  as  to  provide  for  a depth  of  20  feet  of  water  over  the  bar,  and  to  make  a harbor 
of  refuge  at  that  placo.  They  estimated  that  the  cost  of  this  improvement  would 
be  $3,000,000;  and  no  further  action  was  taken  by  Congress,  because,  I presume,  they 
considered  the  commercial  interests  of  the  inlet  at  that  time  did  not  justify  the 
expenditure  of  so  large  a sum.  Of  course,  a project  which  contemplated  a very 
much  less  depth  of  water  would  cost  very  much  less  money.  I can  not  say  what 
the  cost  of  the  improvement  of  the  inlet  would  be  at  present,  because  the  study  of 
it  is  not  yet  completed;  indeed,  it  is  only  just  commenced. 

The  information  which  I hope  to  get  here  to-day  with  respect  to  the  needs  of 
commerce  at  this  place  will  be  of  great  value  to  the  Secretary  of  War  and  Congress 
in  determining  what  is  proper  for  the  Government  to  do.  Therefore  I shall  be  glad 
to  hear  an  expression  of  the  views  #f  anyone  here  to-day.  I shall  ask  you  to  be  kind 
enough  to  speak  and  state  your  name  as  distinctly  as  possible,  so  that  the  stenog- 
rapher may  make  a record  of  it  for  the  minutes  of  the  meeting,  and  state  also  if  you 
represent  any  particular  interest  at  Atlantic  City,  and  also  state  what  interest  you 
represent. 

I am  very  much  pleased  to  see  that  the  mayor  of  the  city  is  here,  and  a great 
many  other  prominent  gentlemen  connected  with  the  city,  and  I suggest,  out  of 
courtesy  to  him,  that  he  be  allowed  to  open  the  meeting  by  any  remarks  which  he 
chooses  to  make ; after  that  I shall  be  glad  to  hear  in  succession  from  any  and  all 
who  are  present. 

Franklin  P.  Stoy  (mayor,  Atlantic  City).  Major  Raymond,  I don’t  know  that  I 
have  any  remarks  to  offer  just  at  this  time.  I will  assure  you,  however,  that  the 
people  of  Atlantic  City  and  Atlantic  County  appreciate  the  efforts  you  have  made 
endeavoring  to  have  passed  what  I believe  should  be  carried  out. 

I would  suggest  to  the  people  here  to-day  that  would  like  to  speak  on  this  subject 
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to  1)0  as  pointed  and  as  brief  as  necessary  to  allow  eacli  and  everyone  who  cares  to 
speak  sufficient  time  to  express  themselves  thoroughly,  and  I think  that  Major  Ray- 
mond will  appreciate  it  if  you  will  occupy  no  more  time  than  ten  or  fifteen  minutes. 

I see  that  there  are  several  persons  in  the  room,  Major  Raymond,  that  you  would 
like  to  hear  from,  and  if  they  do  not  speak  it  will  he  our  occasion  to  call  on  them; 
and  I hope  now  that  you  will  hear  from  some  of  our  most  prominent  people. 

Capt.  Thomas  C.  French.  I may  as  well  speak  first  as  last.  The  first  time  I saw 
Ahsecon  Inlet  I came  in  on  an  oyster  boat,  and  there  was  then  about  6 fathoms  of 
water  over  the  bar,  and  I think  the  channel  was  considered  as  south  and  northwest; 
that  was  in  1840.  Since  then  there  have  been  several  schooners  cast  away  on  it,  and 
flic  sand  has  gathered  about  them  and  shoaled  the  channel,  and  now  most  of  the 
time  there  is  only  about  5 feet  of  water.  I think  if  jetties  built  of  stone  and  brush 
were  run  out  to  the  channel  it  would  help  matters,  and  there  are  men  hero  who 
would  do  this  if  you  would  give  them  the  land  this  would  make;  the  channels  then 
would  run  into  one.  I went  into  this  subject  several  years  ago,  and  I believe  the 
improvement  can  be  made  for  a great  deal  less  than  $3,000,000. 

Gen.  Elias  Wright.  I have  no  knowledge  of  navigation,  but  I have  some  of  run- 
ning water  and  tides.  My  belief  is  that  Captain  French’s  idea  is  a good  one,  though 
it  may  not  bo  in  practice;  namely,  that  some  piles  put  down  would  make  a channel 
sufficient  to  restore  this  harbor  to  its  old-time  prestige— that  of  a harbor  of  refuge. 
I remember  having  seen  and  counted  59  vessels  in  this  inlet  years  ago  in  case  of  a 
storm.  The  vessels  would  make  this  place  a harbor  of  refuge,  and  I think  it  ought 
to  be  reasonably  easy  to  restore  it  to  that  condition  again.  Still,  engineers  who  have 
given  the  matter  a study  ought  to  know  more  about  it  than  I do.  I have  heard  some 
objection  to  building  jetties,  arising  from  people  interested  in  bathing.  I have  heard 
them  say  that  possibly  the  bathing  would  be  injured.  All  I have  to  say  to  that  is 
that  I know  of  but  one  place  for  Absecon  Inlet;  there  are  many  places  along  the 
coast  for  bathing.  I think  that  that  objection  is  not  sound. 

Judge  Joseph  Thompson.  I am  not  an  engineer,  Major  Raymond,  or  a skilled  cap- 
tain. I don’t  know  that  lawyers  and  judges  can  give  very  much  light  on  this  sub- 
ject. However,  I think  that  Atlantic  City  is  to  be  congratulated  in  having  such  a 
representative  set  of  men  present,  people  who  are  interested  as  citizens,  landowners, 
and  as  shippers.  We  have  here  the  representative  of  the  Somers  Lumber  Company, 
that  brings  a large  number  of  cargoes  of  lumber  to  this  port,  and  would  bring  more 
if  there  was  more  water.  The  same  might  be  said  of  the  Knickerbocker  Ice  Com- 
pany. The  same  might  be  said  of  several  other  firms  shipping  large  quantities  of 
brick.  Now,  all  these  men  have  complained  for  years  that  there  was  not  a sufficient 
depth  of  water  over  the  bar,  and,  further,  that  there  was  shifting  and  shoaling  of 
the  bar  constantly,  and  in  that  Atlantic  City  is  interested.  I think  that  I heard  you 
say  in  opening  this  meeting  that  some  ten  years  ago  you  had  taken  up  this  question, 
and  had  given  it  some  consideration.  I think  you  have  discovered  that  since  that 
time  Atlantic  City  has  grown  greatly  in  importance;  that  it  is  assuming  a position 
where  it  has  a right  to  ask,  a right  to  demand  that  something  be  done  to  improve 
the  waters  of  the  inlet.  It  is  hardly  necessary  to  refer  to  the  importance  of  a harbor 
of  refuge  between  Sandy  Hook  and  the  Delaware  Breakwater.  Congressman  Gard- 
ner, speaking  in  Congress  a few  weeks  ago,  said  that  he  remembered  when  he  was  a 
boy  coming  over  from  the  mainland  after  such  a storm  as  we  had  a few  weeks  ago, 
and  counting  104  sail  of  vessels  in  this  inlet.  They  were  vessels  of  all  sizes,  some 
schooners  and  some  square-riggers.  At  that  time  I think  there  was  at  least  15  feet 
of  water  on  the  bar.  I refer  to  this  to  show  how  important  it  would  be  to  have  a 
harbor  where  vessels  could  come  in  quickly  in  case  of  a storm  between  Sandy  Hook 
and  Cape  May.  Of  course,  for  large  steamships  we  do  not  expect  it,  but  just  for 
vessels  of  moderate  draft.  I think  you  can  get  a good  deal  of  information  on  this 
question  from  the  representatives  of  the  Knickerbocker  Ice  Company,  the  Somers 
Lumber  Company,  and  others  present.  These  gentlemen  are  here,  and  could  proba- 
bly give  you  data  that  would  be  of  weight  in  this  matter.  I know  that  everyone 
here  is  interested  deeply  in  this  subject.  We  are  not  only  willing,  but  we  are  anxious, 
to  help  you  make  a report  on  this  matter  to  the  Secretary  of  War. 

Major  Raymond.  If  there  are  any  who  at  any  time  within  the  next  month  desire 
to  make  any  statement  in  writing  and  submit  it  to  me  at  Philadelphia,  I shall  be 
very  glad  to  receive  it.  My  object  is  to  get  all  the  information  I possibly  can  on  the 
subject  from  the  people  of  Atlantic  City.  There  may  be  some  commercial  statistics 
which  the  gentlemen  present  may  not  be  prepared  to  submit  to-day,  but  which 
could  be  submitted  more  readily  and  in  better  form  if  they  were  sent  to  me  in  writ- 
ing at  Philadelphia.  So  you  are  all  invited  to  write  anything  on  the  subject  to  me 
and  I shall  be  glad  to  embody  it  in  my  report  and  submit  it  to  the  Secretary  of  War 
for  his  consideration. 

Mr.  Warren  Somers  (Somers  Lumber  Company).  We  have  been  engaged  in  the 
lumber  business  here  for  many  years.  Wo  are  compelled  to  use  small,  light-draft 
vessels  to  carry  our  cargoes,  when  if  we  had  a proper  depth  of  water  over  the  bar 
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we  could  use  vessels  of  greater  depth  and  tonnage.  When  we  go  to  the  ship  brokers 
and  ask  for  a vessel  to  carry  a cargo  of  lumber,  and  they  know  that  it  is  intended  to 
go  over  Absecon  Bar,  we  have  to  pay  excessive  rates  of  freight,  for  they  know  the 
risk  that  is  to  he  run,  and  of  course  the  prices  are  higher  than  they  would  otherwise 
he ; not  only  that,  we  have  to  insure  the  cargoes,  which  we  would  not  have  to  do  if  we 
were  reasonably  sure  that  the  vessels  would  not  go  on  the  bar  and  break  in  two. 
We  pay  higher  rates  of  freight  than  are  paid  at  the  corresponding  time  in  Philadel- 
phia. The  lumber  business  of  the  port  amounts  to  about  $200,000  annually,  and  if 
freights  were  lower  it  would  mean  a great  deal  more  business.  We  are  at  a disad- 
vantage, too,  on  account  of  the  crookedness  of  the  channel.  Vessels  come  here  with 
cargoes  and  have  to  wait  for  a favorable  wind  to  get  in,  and  often  when  waiting  a 
storm  comes  up  and  they  have  to  run  down  the  coast  to  the  breakwater,  and  then 
when  they  try  to  get  in  here  they  do  not  know  but  that  they  will  strike  on  the  bar. 
I speak  from  experience,  and  there  are  other  people  in  the  same  business  here  who 
will  tell  you  the  same  things  that  I have  said. 

Major  Raymond.  The  information  I want  to  get  here  at  this  meeting  is  such  as 
this  gentleman  has  given,  bearing  on  the  question  as  to  what  the  Government  would 
be  justified  in  doing  in  the  way  of  improving  the  inlet.  It  is  information  of  this 
kind  that  will  impress  the  River  and  Plarbor  Committees  of  Congress  when  the 
question  comes  up  as  to  what  money  they  shall  appropriate  for  the  different  parts  of 
the  country  if  they  find  the  improvements  are  very  much  in  excess  of  what  it  is  pos- 
sible to  grant.  They  will  want  to  know  what  amount  of  benefit  could  actually  be 
derived  from  any  improvement  which  they  will  decide  to  make.  No  report  from  the 
War  Department  can  go  to  Congress  with  any  effect  unless  there  is  behind  it  just 
such  information  as  Mr.  Somers  has  kindly  given  us. 

Mr.  Someus,  My  statement  is  from  only  one  of  a number  engaged  in  business  here 
who  could  show  by  figures  that  a larger  business  could  be  done  if  there  was  a proper 
depth  of  water  constantly  on  the  bar. 

Major  Raymond.  That  suggests  a line  of  inquiry  to  mo,  and  I hope  the  lumber 
interests  of  Atlantic  City  will  assist  me  by  sending  me  statistics  on  this  point,  and 
so  should  all  the  other  important  commercial  interests. 

Mayor  Stoy.  I would  like  to  introduce  another  lumber  merchant,  Councilman 
George  Long. 

Mr.  George  Long  (councilman).  I have  had  considerable  experience  in  the  lum- 
ber business,  having  been  connected  Avith  it  for  about  seven  or  eight  years.  As  Mr. 
Somers  has  stated,  wo  have  had  considerable  trouble  getting  vessels  over  the  bar 
with  cargoes.  When  they  come  here  we  do  not  know  but  that  they  will  strike  on 
the  bar.  There  is  one  case  that  I remember,  where  a vessel  started  from  Norfolk 
for  Atlantic  City  with  lumber,  and  when  she  came  here  she  had  to  wait  for  a favor- 
able wind  to  get  in,  and  when  she  tried  to  come  in  she  was  wrecked  on  the  bar.  If 
there  was  an  increased  depth  of  water  on  the  bar  vessels  of  larger  draft  could 
bring  larger  cargoes,  and  that  would  make  a great  difference  in  prices  to  Atlantic 
people. 

Mayor  Stoy.  State  to  Major  Raymond  the  condition  of  things  at  the  time  the  lum- 
ber came  here  for  the  new  board  walk. 

Mr.  Long.  When  the  lumber  came  here  for  the  board  walk  the  vessels  bringing  it 
were  compelled  to  lie  off  the  bar,  as  their  draft  would  not  allow  them  to  come  in; 
and  at  last  the  lumber  had  to  be  thrown  overboard  about  a mile  from  shore,  and 
thon  it  was  towed  to  the  beach  until  the  vessels  were  unloaded  enough  to  allow 
them  to  come  in,  which  necessitated  a great  additional  cost.  If  we  had  from  12  to 
15  feet  of  water  these  vessels  could  have  come  in  at  two-thirds  the  amount  of  cost 
of  unloading,  besides  hastening  the  delivery. 

Major  Raymond.  This  act  of  Congress  provides  for  a depth  of  only  10  feet  over 
the  bar.  The  law  prohibits  a report  from  an  engineer  officer  except  such  a report  as 
is  absolutely  required  by  it.  The  law  prohibits  me  from  making  any  other  report 
than  on  a depth  of  10  feet.  I would  like  to  ask  Mr.  Long  if  a depth  of  10  feet  would 
be  of  any  advantage  to  the  lumber  business  if  this  depth  was  properly  placed  and 
properly  maintained  ? 

Mr.  Long.  We  could  then  bring  vessels  here  carrying  from  125,000  to  150,000  feet 
of  pine  with  a mean  draft  of  10  feet.  You  mean  low  water,  I imagine? 

Major  Raymond.  I would  say  this : While  the  law  provides  for  the  maintenance  of 
a channel  10  feet  deep  we  would  be  justified  in  making  a channel  12  feet  deep,  so  as 
to  be  sure  of  maintaining  a channel  10  feet  deep.  The  law  does  not  provide  for  a 
channel  only  10  feet  deep,  but  for  the  maintenance  of  a channel  10  feet  deep.  I am 
prohibited,  however,  from  submitting  a report  on  any  greater  depth.  I would  like 
to  ask  Mr.  Long  if  such  a depth  would  be  desirable? 

Mr.  Long.  At  what? 

Major  Raymond.  Mean  low  water. 

Mr.  Long.  It  would  answer  every  purpose  for  the  present  line  of  business.  It 
would  allow  from  14  to  15  feet  of  water  to  come  in  on  at  high  water. 
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Major  Raymond.  I do  not  hesitate  to  say  that  in  maintaining  a channel  10  feet 
deep  over  the  bar  the  channel  should  he  made  at  least  2 feet  deeper,  because  you  can 
always  provide  for  a little  temporary  shoaling;  moreover,  there  are  extreme  low  tides, 
causing  low  water,  and  therefore  to  get  a 10-foot  channel  you  need  to  have  at  least  a 
12-foot  channel. 

Mr.  Johnson  (Knickerbocker  Ice  Company).  I am  interested  in  the  shipment  of 
ice  here,  and  during  the  time  that  I have  lived  in  Atlantic  City  the  increase  of  popu- 
lation has  been  wonderful.  We  are  obliged  to  carry  a large  stock  of  ice  from  May 
to  September,  some  of  which  we  bring  here  on  the  cars,  but  the  most  of  it  we  bring 
in  in  45  to  50  small  vessels  of  light  draft.  Tho  great  difficulty  with  us  is,  that  we 
can  not  get  vessels  of  large  tonnage  to  carry  our  cargoes  on  account  of  the  liability 
to  loss  of  the  cargo  and  damage  to  the  boat  on  the  bar.  In  several  instances  we  have 
had  to  throw  the  cargoes  of  ice  overboard  in  order  to  save  the  boat,  and  in  one  case 
we  lost  a vessel  from  this  cause.  As  a result,  the  freight  rates  are  extortionate,  and 
this  raises  the  price  of  ice  to  the  consumer.  We  are  obliged  to  ask  the  shippers  on 
the  Kennebec  to  charter  only  vessels  of  light  draft,  and  we  are  not  able  to  get  suf- 
ficient boats  to  carry  ice.  Because  of  this,  we  have  been  compelled  to  ship  by  train 
at  a high  rate  of  freight.  My  opinion  is  that  if  you  deepen  the  draft  of  water  com- 
mercial interests  would  be  greatly  increased. 

Mayor  Stoyl  I will  now  introduce  a gentleman  representing  the  yachting  interest 
of  Atlantic  City,  Capt.  E.  A.  Parker. 

Capt.  E.  A.  Parker.  I am  interested  in  having  the  inlet  deepened.  They  tell  you 
that  at  present  there  is  6 feet  of  water  on  the  bar,  but  it  is  not  there;  but  even  that 
depth  is  not  enough  at  mean  low  water.  You  can  not  take  a boat  with  a greater 
depth  than  4 feet  8 inches  over  the  bar,  and  you  are  very  fortunate  if  you  can  get  out 
with  that. 

Another  thing,  the  buoys  are  not  in  range  of  the  channel,  and  have  not  been  for 
the  last  five  years.  They  just  put  them  out  there,  and  you  never  can  tell  from  them 
where  the  channel  is.  People  have  come  to  me  and  said  that  the  buoys  were  not  in 
the  right  place,  and  I have  gone  out  and  found  that  they  did  not  show  where  the 
channel  was  at  all ; they  were  away  out  of  the  channel. 

If  you  deepen  the  inlet  there  would  be  a great  increase  in  commerce;  yachting 
people  would  come  here;  people  from  New  York,  Baltimore,  and  Boston  would  come 
here  in  their  yachts  if  they  were  sure  that  they  would  not  run  aground  and  go  to 
pieces.  If  we  had  a safe  entrance  to  our  harbor,  New  York  yacht  clubs  and  the 
clubs  of  Philadelphia  would  come  here.  These  are  the  people  that  have  plenty  of 
money  to  spend,  but  they  know  there  is  no  use  in  coming  here  with  yachts  drawing 
feet  of  water.  There  was  tho  case  of  the  yacht  Columbia  last  summer  waiting  to 
get  in,  and  at  last,  in  a blow.,  she  had  to  run  for  the  breakwater  at  Cape  May.  In 
this  way  a great  deal  of  money  is  lost  to  Atlantic  City  people. 

As  regards  making  this  port  a harbor  of  refuge,  on  the  whole  I think  it  would  be 
a great  benefit.  For  boats  going  toward  Sandy  Hook  and  boats  coming  from  Sandy 
Hook,  if  they  are  surprised  in  a squall  there  is  no  port  between  Sandy  Hook  and 
Cape  May  Breakwater.  Vessels  that  are  caught  in  the  frequent  storms  that  sweep 
along  our  coast  are  sometimes  lost  before  they  can  reach  Sandy  Hook  or  the  Dela- 
ware Breakwater.  If  they  are  caught  in  a squall  between  Sandy  Hook  and  the 
breakwater,  they  have  to  run  back  often  to  the  breakwater — a matter  of  30  or  40 
miles,  maybe — whereas  if  we  had  14  or  15  feet  of  water  on  the  bar  they  could  run 
in  here,  saving  all  the  distance  between  Absecon  Inlet  and  Cape  Henlopen,  which 
would  be  a great  advantage.  There  need  not  be  any  trouble  to  make  this  inlet  have 
anywhere  from  12  to  15  feet  of  water  at  mean  low  water.  As  regards  getting  such 
a depth,  I can  see  no  difficulty  about  it.  I was  down  at  Charleston  a few  years  ago 
and  saw  the  work  that  had  been  done  down  there  by  jetties;  the  same  thing  could 
be  done  here.  If  there  were  four  jetties  built — two  on  the  Brigantine  side  of  the 
channel  and  two  on  the  Atlantic  City  side — they  would  cause  the  current  now  sweep- 
ing in  six  or  seven  channels  to  take  but  one  course,  and  the  channel  could  be  made 
to  deepen  itself  without  much  dredging.  The  natural  result  w#uld  be  the  filling  in 
of  sand  about  the  jetties,  and  this  would  create  a channel  of  sufficient  depth  to  per- 
mit nearly  any  size  vessel  to  come  in.  I studied  this  out  some  little  time  ago  and 
have  made  out  several  plans  on  the  cheapest  way  of  doing  this. 

Major  Raymond.  I shall  be  very  glad  to  have  you  send  them  to  me  at  Philadelphia. 

Mayor  Stoy.  I shall  now  introduce,  Major  Raymond,  another  representative  of  the 
lumber  interest,  Mr.  E.  R.  Donnelly. 

Mr.  E.  R.  Donnelly.  I can  not  say  anything  further  than  what  has  been  said  in 
regard  to  the  lumber  interest  by  Mr.  Somers  and  Mr.  Long;  I can  not  add  anything 
further  to  it. 

Mr.  W.  H.  Bartlett  (merchant).  I can  say  that  the  deepening  of  the  inlet,  as 
far  as  commercial  interests  are  concerned,  would  be  a Arery  good  thing.  The  fact  of 
being  able  to  get  a vessel  in  here  would  make  a difference  of  a dollar  a ton  on 
freight;  the  rate  is  very  high  now.  In  respect  to  the  benefits  to  be  derived  I think 
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they  are  unquestionable  and.  everyone  is  interested  in  them,  and  anything  we  can 
do  to  bring  about  this  improvement  ought  to  be  done.  I don’t  know  that  I have 
anything  further  to  say,  unless  that  I hope  the  movement  will  be  successful. 

Mr.  I.  G.  Adams.  Atlantic  City,  as  has  been  said,  is  a city  of  a wonderful  growth. 
The  mercantile  interest  is  increasing,  the  traffic  on  the  railroads  is  increasing,  and 
thev  are  bringing  to  this  place  their  trains  from  the  west,  and  so  the  business  of  the 
place  is  increasing  every  day,  but  the  entrance  to  the  harbor  has  become  worse  every 
year.  Regarding  the  inlet,  it  is  too  shoal  to  admit  vessels  for  a harbor  of  refuge, 
and  the  bar  ought  to  be  deepened  to  allow  vessels  to  enter.  If  jetties  were  built  out, 
it  would  deepen  the  channel;  this  can  be  accomplished  and  at  the  same  time  protect 
the  beach.  We  are  all  deeply  interested  In  what  the  Government  i3  going  to  do  for  us. 

Mayor  Stoy.  Major  Raymond,  I will  now  introduce  a gentleman  who  represents 
the  brick  interest,  Mr.  D.  B.  Ingersoll. 

Mr.  D.  B.  Ingersoll.  What  has  been  said,  Major  Raymond,  interests  me,  tor  1 have 
to  use  a number  of  vessels  to  carry  my  brick.  They  are  all  of  light  draft,  and  on 
account  of  this  bar  I have  to  take  vessels  I would  not  otherwise  have.  If  this 
improvement  was  made  it  would  benefit  me,  for  I could  then  get  vessels  drawing 
from  10  to  12  feet  of  water,  and  thus  my  brick  would  be  brought  in  cheaper.  We  are 
forced  to  take  vessels  that  are  not  seaworthy,  and  we  have  to  have  them  insured,  for 
we  are  not  sure  that  they  can  get  in.  I had  several  vessels  come  here  with  brick 
that  could  not  get  in,  and  they  gave  me  a great  deal  of  worriment  until  they  were 
unloaded.  My  freight  amounts  on  these  vessels  to  about  from  $4,000  to  $o,000  per 
vear;  on  larger  vessels  it  would  be  a great  deal  less.  I think  if  the  inlet  was  deep- 
ened it  would  benefit  outsiders  as  well  as  myself. 

Mayor  Stoy.  Major  Raymond,  I think  you  will  be  pleased  to  hear  from  Council- 
man Edward  S.  Lee  now.  . , , , ,,  T ...  . ., 

Mr.  Edward  S.  Lee.  Mr.  Chairman,  I agree  with  what  Mr.  Ingersoll  has  said 
about  getting  boats  in.  When  we  go  to  charter  small  schooners  to  come  here  we  find 
it  very  hard  to  get  them,  for  they  know  that  when  they  get  here  they  are  liable  to 
lie  off  here  a week  before  they  can  get  in  over  the  bar.  Owing  to  the  crookedness, 
and  the  changing  of  the  channel,  it  is  very  difficult,  too,  to  bring  boats  in  when  the 
wind  and  tide  is  not  favorable,  and  even  when  they  are  both  favorable.  Plenty  of 
boats  come  hero  and  find  that  they  can  not  get  in  because  they  draw  over  7 feet.  We 
find  that  a great  setback  when  we  go  to  charter  boats  from  the  commission  men ; wo 
find  they  are  ail  afraid  of  this  harbor,  because  there  is  no  certainty  as  to  where  the 
channel  is,  it  changes  so  fast.  My  freight  amounts  to  $6,200  per  year  in  the  way  of 
vessels,  and  I ship  over  3,000,000  of  brick.  I would  like  to  ask  Major  Raymond  what 
effect  the  improvement  of  the  channel  would  have  on  the  beach  frofit. 

Major  Raymond.  I have  not  made  up  my  mind  yet,  and  I could  not  give  you  any 

information  on  it  at  present;  it  is  to  be  carefully  studied. 

Mr.  Edward  S.  Lee.  Is  it  not  a matter  of  record  in  your  department,  and  has  it 
not  been  said  by  engineers,  and  probably  by  yourself,  that  to  create  a sufficient 
channel  there  would  possibly  destroy  the  beach  at  Pacific  avenue  for  bathing  pur- 


Maior  Raymond.  That  statement  was  probably  made  by  the  Board  of  1887,  of 
which  I was  not  a member.  It  was  a Board  of  very  distinguished  officers;  they,  I 
think,  made  some  remark  with  reference  to  the  effect  of  the  jetties  upon  the  beach 
at  Pacific  avenue.  Of  course,  the  jetties  planned  at  that  time  would  not  necessarily 
have  to  be  the  jetties  which  we  would  adopt  now.  The  jetties  planned  for  that  proj- 
ect, which  were  for  20  feet  of  water,  would  be  very  much  longer,  and  might  perhaps 
affect  the  beach  front  more  than  those  planned  for  a depth  of  10  or  12  feet  of  water 

over  the  bar.  _ , 

Mr.  Edward  S.  Lee.  In  any  event,  would  it  not  be  necessary  for  the  present  own- 
ers of  the  beach  front,  in  order  to  retain  their  holdings,  to  put  in  a system  of  jetties 
in  conjunction  with  the  Government?  . . . , 

Major  Raymond.  I am  not  authorized  to  give  any  engineer  opinion  m public,  and 
so  you  will  have  to  excuse  me.  The  Secretary  of  Wa4P  only  authorizes  me  to  hold  a 
hearing,  and  if  I have  to  express  an  opinion  on  the  subject  it  will  have  to  go  to  lnm 
first.  I hope,  therefore,  you  will  excuse  me  from  expressing  any  opinion  on  the 
question.  Another  reason  is  that  I have  not  yet  completed  the  study  of  the  question ; 
but  the  possible  effect  of  any  structure  which  may  be  required  to  deepen  the  chan- 
nel will  be  studied  as  to  how  it  will  affect  the  beach  front.  I am  perfectly  aware  of 
the  importance  of  the  beach  to  Atlantic  City,  and  I should  be  very  careful  about 
recommending  any  structure  which  would  do  the  beach  injury.  That  will  be  looked 
into  verv  carefully.  . „ ^ ' 

Mr.  Edward  S.  Lee.  1 wish  to  say  that  while  the  deepening  of  the  channel  over 
the  bar  is  a very  important  thing,  yet  the  beach  is  more  important. 

Major  Raymond.  I can  very  well  understand  that.  I will  ask  you  one  question, 
which  occurred  to  me  while  you  have  been  speaking.  Is  the  crookedness  of  the 
channel  and  its  variability  more  trouble  to  navigation  at  this  place  than  the  lack  ot 
depth  ? 


ATPENDIX  S — REPORT  OF  LIEUT.  COL.  RAYMOND.  1139 


Mr.  Edward  S.  Lee.  It  has  been  the  past  few  years  an  element  in  the  difficulty. 

I have  had  vessels  lie  off  the  bar  waiting  for  a favorable  wind  to  get  into  the  chan- 
nel. Some  of  them  have  kept  to  the  channel  and  got  over  the  bar;  and  I have  had 
vessels  get  on  the  bar,  and  then  we  would  have  to  throw  the  brick  overboard.  There 
is  no  knowing  what  will  happen  when  yon  try  to  get  over  the  bar,  and  no  matter 
how  short  the  run  we  always  have  our  brick  insured. 

Major  Raymond.  There  are  two  ways  in  which  an  improvement  of  this  kind  could 
benefit  navigation.  One.  is  by  giving  an  increased  depth,  the  benefit  of  which  is 
apparent.  The  other  is  by  fixing  the  channel  in  its  place  and  maintaining  it  there. 

I was  anxious  to  know  which  of  these  two  defects  in  the  channel  was  most  trouble- 

some to  navigation— lack  of  depth  or  lack  of  stability.  I suppose  they  are  both 
elements  in  the  problem,  and  it  would  be  pretty  hard  to  say  which  is  the  most 
important.  _ 

Mayor  Stoy.  Major  Raymond,  I will  now  introduce  the  pilot  of  the  port,  Capt. 
Jesse  Yates. 

Jesse  Yates  ("pilot).  I have  been  in  the  pilot  business  all  my  life.  During  the 
last  ten  years  shipping  has  fallen  off  over  one-half,  mainly  on  account  of  the  shoal- 
ness of  the  bar.  The  inlet  has  been  getting  shoaler  since  1886;  then  it  was  good  for 

II  feet  at  high  water.  Since  then  it  has  been  as  shoal  as  7 feet  at  high  water,  and 
the  channel  is  very  narrow  after  the  bar  is  crossed.  One  place  in  the  channel  is 
only  about  200  feet  wide  to  get  up  in  the  harbor.  I have  gone  out  to  vessels  that 
have  signaled  for  a pilot,  and  when  they  told  me  what  they  were  drawing  I have 
had  to  send  them  away  to  the  Delaware  Breakwater,  for  they  could  not  get  in  here 
for  shelter.  There  was  the  case  of  the  schooner  Cohimbia  here  this  summer;  she 
waited  outside,  waiting  for  the  right  wind  to  take  her  in,  and  a northeaster  came 
up  and  she  lost  all  her  headgear,  and  was  likely  to  go  on  the  beach.  There  have 
been  about  twenty-five  to  forty  vessels  this  year  that  I have  had  to  send  away, 
because  their  draft  would  not  allow  them  to  come  over  the  bar.  I think  the 
deepening  of  the  bar  would  be  a great  benefit  to  yachting.  Frequently  yachts  come 
here,  and  when  the  owners,  on  inquiry,  find  out  about  the  bar,  they  go  away  again; 
that  happens  often.  The  shipping  this  year  has  fallen  off  about  one-half  over  last 
year.  There  was  about  300,000  tonnage  came  here  last  year,  and  only  about  150,000 
tonnage  this  year.  There  have  been  about  12,000,000  brick  shipped  here  this  year 
that  have  caused  lots  of  trouble;  they  are  shipped  in  vessels  of  an  average  draft 
of  6 or  7 feet.  If  they  were  shipped  in  larger  boats  freight  would  be  much  cheaper, 
for  one  large  vessel  could  bring  in  four  cargoes  of  the  smaller  boats;  the  same  way 
with  lumber. 

Major  Raymond.  Do  you  think  that  the  bar  is  constantly  changing? 

Jesse  Yates.  It  changes.  I have  been  taking  boats  in  and  they  have  come  to  me 
and  said  that  the  channel  did  not  look  right,  when  I would  go  out  to  examine  it  and 
would  find  that  it  had  changed  completely  from  where  it  w'as  last  time  I saw  it.  It 
shifts  from  7 to  9 feet.  The  late  storm  deepened  the  channel  on  the  bar  to  9£  feet. 

The  light-house  people  have  got  buoys  there,  but  they  don’t  mark  the  channel,  and 
the  other  day  when  I told  them  that  one  of  the  buoys— a bell  buoy — was  out  of 
order,  when  the  inspector  came  down  the  clapper  of  the  bell  bad  got  loose  again  and 
he  got  mad  because  there  was  nothing  wrong.  They  don’t  want  to  bring  their 
steamers  here  to  set  the  buoys  and  have  to  bring  them  back  again  to  set  them  again 
because  the  channel  changes  so  often. 

Major  Raymond.  I think  it  is  a question  with  the  light  house  people  of  a perma- 
nent channel.  When  they  first  set  the  buoys  they  indicate  the  channel,  but  they 
never  indicate  the  channel  always,  for  the  channel  shifts  and  the  buoys  remain  sta- 
tionary. Of  course,  if  there  was  a permanent  channel  they  would  have  no  trouble 
with  the  buoys. 

Jesse  Yates.  Regarding  the  beach  front,  I don’t  think  if  you  would  build  a jetty 
to  deepen  the  bar  that  it  would  injure  it.  I think  it  would  improve  it.  The  jetties 
built  by  the  Government  years  ago  to  protect  the  light-house  have  made  a beach  for 
600  yards  out  from  the  light-house.  I think  the  jetty  would  protect  the  beach. 

I.  G.  Adams.  I think  the  jetties  would  protect  the  beach,  as  it  would  save  them 
from  the  effects  of  the  northeast  storms;  and  if  jetties  are  necessary  to  make  a per- 
manent channel,  the  jetties  would  be  a protection  to  the  beach  instead  of  an  injury. 

Mayor  Stoy.  I will  now  introduce  a gentleman  prominent  in  Atlantic  City  and 
Atlantic  County  affairs,  Mr.  Levi  C.  Albertson,  ex-postmaster. 

Mr.  Levi  C.  Albertson.  I am  personally  interested  in  anything  that  interests  the 
mercantile  and  commercial  interests  that  are  represented  here  to-day,  who  would  be 
most  benefited  by  this  improvement  of  our  channel.  It  is  a pleasure  to  see  so  many 
persons  of  this  city  of  rapid  growth  interested  in  this  improvement,  which  would 
help  to  extend  the  blessings  of  civilization  to  this  place  and  improve  the  scope  of 
onr  business,  and  I think  the  request  for  better  waterways  in  this  part  of  the  country 
is  reasonable.  Congress  should  give  it  careful  consideration,  and  an  appropriation 
should  be  granted  for  the  improvement  of  our  harbor. 
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As  for  a harbor  of  refuge,  what  better  place  is  there  for  one  between  Sandy  Hook 
and  Cape  Henlopen  when  vessels  get  caught  in  the  frequent  storms  that  sweep  along 
our  coast?  As  for  the  Delaware  Breakwater,  I recollect  with  some  distinctness  hav- 
ing had  some  experience  with  it.  You  know  as  well  as  I do  that  for  small  vessels  it 
is  not  any  better  than  a small  corner  in  Hades ; I have  been  there,  and  I have  wished 
that  I was  somewhere  else. 

There  is  a large  amount  of  commerce  conducted  in  the  small  inlets  and  thorough- 
fares between  Cape  May  and  Sandy  Hook,  and  it  is  growing  as  the  seaside  resorts 
increase  in  number  and  population.  The  improvement  of  the  channel  over  the  bar, 
to  make  10  feet  of  water  at  mean  low  water,  means  that  these  small  coasting  vessels 
will  have  a port  for  a harbor  of  refuge  in  case  of  storms,  for  in  almost  all  these 
inlets  they  must  have  favorable  wind  and  tide  to  get  in,  and  they  can  not  always 
get  there  just  at  the  right  time;  and  if  caught  in  a storm  they  would  not  have  to  go 
back  to  Sandy  Hook  or  Cape  May. 

This  is  a representative  Atlantic  City  audience,  and  it  has  one  feature,  and  that 
featur**  extends  to  all  the  people  of  Atlantic  City — they  are  all  interested  in  and 
desire  the  improvement  of  the  inlet  and  channel.  As  for  how  to  do  it,  that  may  be 
safely  left  to  the  intelligence  of  the  Engineer  Department,  as  represented  by  Major 
Raymond. 

John  F.  Hall.  I do  not  think  the  importance  of  Atlantic  City  is  recognized  as  it 
should  be,  when  you  take  into  consideration  its  size  and  importance,  its  peculiar 
location,  and  what; it  is  to  be  ten  years  hence.  We  stand  here  now  as  the  only  sea- 
side resort  with  a permanent  population  exceeding  20,000  people.  The  railroads 
have  brought  these  people  here  almost  exclusively,  and  they  are  double-tracking 
their  lines  to  accommodate  the  100,000  people  that  come  here  to  live  for  the  summer. 
When  you  consider  the  extent  of  her  population  in  summer  and  winter  you  will 
have  a better  appreciation  of  the  fact  that  the  commercial  interests  of  Atlantic  City 
should  be  facilitated  instead  of  hindered — instead  of  being  crippled  by  a lack  of 
water.  Atlantic  City,  as  has  been  said,  is  peculiar,  because  of  its  peculiar  location 
on  the  centerly  portion  of  the  New  Jersey  coast,  fur  away  from  any  fresh  body  of 
water  mingling  with  the  salt  water  of  the  ocean.  It  is  unlike  Asbury  Park  or  Long 
Branch  because  there  is  no  large  river  like  the  Hudson  emptying  its  icy  waters 
along  its  shore,  and  as  is  the  case  also  at  Cape  May,  which  receives  the  cold  water  of 
the  Delaware.  We  are  favorably  situated  in  this  respect,  and  as  a health  resort,  in 
its  climate  and  in  its  location,  and  as  a bathingresort  this  city  is  far  and  away  beyond 
any  other  seaside  resort;  and  when  you  look  at  the  statistics  of  our  city,  at  the 
population  and  its  growth  during  the  last  twenty  years,  then  you  have  a better  basis 
on  which  to  estimate  the  importance  of  this  improvement. 

As  Mr.  Parker  has  said,  there  are  hundreds  of  yachts — pleasure  yachts— represent- 
ing hundreds  of  thousands  of  dollars,  that  would  come  here  if  they  could,  and  they 
are  entitled  to  some  consideration.  They,  too,  want  an  appropriation  for  the  improve- 
ment of  this  channel.  It  seems  to  me  in  view  of  all  these  facts — the  extensions  of 
the  railroads  and  of  the  local  enterprises  which  are  giving  this  town,  with  a popula- 
tion from  20,000  to  100,000,  a commercial  importance — that  it  should  have  an  appro- 
priation for  the  improvement  of  its  harbor.  There  is  no  other  town  of  its  size  but 
what  has  received  some  aid  from  the  Government,  and  it  seems  to  me  that  our  peculiar 
location,  our  important  interests,  and  our  rapid  growth,  with  the  present  population 
of  over  20,000,  require  that  we  should  receive  some  attention  from  the  Government, 
but  which  we  have  never  yet  received. 

Mayor  Stoy.  I will  now  introduce,  Major  Raymond,  a representative  of  the  hotel 
and  boarding-house  fraternity,  who  have  had  a great  deal  to  do  with  the  upbuilding 
of  our  town,  and  he  will  show  what  interest  they  have  in  the  improvement  of  this 
inlet.  I introduce  now  Mr.  James  D.  Southwick. 

Mr.  James  D.  Southwick.  Major,  I think  the  improvement  of  the  inlet  will  be  of 
great  interest  to  the  people  of  Atlantic  City.  In  connection  with  the  improvement 
there  are  one  or  two  things  to  which  I should  like  to  call  your  attention. 

I have  been  asked  to  represent  the  hotel  and  boarding-house  keepers  of  Atlantic 
City,  which  is  next  to  the  transportation  interests  of  the  United  States ; the  trans- 
portation interests  of  the  United  States  come  first,  the  hotel  and  boarding-house 
keepers’  interest  comes  next,  so  that  when  you  benefit  the  city  you  are  benefiting 
the  hotel  and  boarding-house  interests  of  Atlantic  City,  and  the  next  largest  indus- 
try in  the  country  as  represented  at  Atlantic  City. 

As  to  the  scientific  way  of  widening  and  deepening  the  inlet,  I leave  that  to  your 
good  judgment,  for  we  know  that  you  represent  a Government  second  to  none  in 
scientific  research. 

The  hotel  and  boarding-house  interests  of  Atlantic  City  ask  the  Government  of 
the  United  States  to  encourage  the  capitalists  who  would  build  a line  of  steamships 
to  come  to  Atlantic  City,  as  they  want  to  do.  I am  credibly  informed,  by  no  less  a 
man  than  John  L.  Young,  that  they  have  been  after  him  time  and  time  again  to  get 
permission  for  them  to  land  passengers  at  the  end  of  the  pier.  At  Long  Branch  and 
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Asbury  Park  there  is  a line  of  steamers  that  run  to  there  from  New  York.  Give  us 
a sufficient  depth  of  water  here,  and  New  York  capitalists  will  see  to  it  that  a line 
of  steamers  will  run  from  New  York  to  Atlantic  City,  for  the  people  of  New  York  want 
to  come  here,  and  the  hotel  and  hoarding-house  people  want  to  see  them  here. 

As  regards  a port  of  entry  and  a custom-house,  I will  leave  that  to  my  political 
friends;  they  will  attend  to  that.  As  regards  making  this  a seaport  for  tne  ship- 
ment of  coal,  I will  leave  that  to  my  railroad  friends,  but  the  hotel  an<P  boarding- 
house interests  of  Atlantic  City  ask  the  great  Government  of  the  United  States  to 
give  them  something.  It  has  never  given  them  anything,  but  they  have  given  the 
United  States  something  which  no  one  else  has  ever  given  them,  the  greatest  place 
on  earth,  Atlantic  City,  for  health  or  pleasure. 

I have  yet  to  find  the  man  who  has  been  away  from  Atlantic  City  long  enough  to 
have  overcome  any  little  prejudice  he  may  have  had  against  the  hotel  keepers  who 
could  say  that  he  was  not  treated  right  by  Atlantic  City  people.  I have  seen  crutches 
thrown  away.  I have  seen  people  come  to  Atlantic  City  carried  into  their  hotels  on 
couches,  and  I have  seen  them  get  up  and  walk — miracles  performed  in  this  great 
health  resort  of  ours. 

Major,  widen  and  deepen  the  inlet ; give  us  a chance — give  us  a chance  to  do  some- 
thing more  for  the  people  of  the  United  States. 

Mr.  S.  P.  Morris  (merchant).  As  a merchant,  as  a merchant  interested  in  various 
lines  of  merchandise,  I have  looked  into  this  question  some,  particularly  two  years 
ago.  I then  had  an  idea  of  establishing  a line  of  boats  to  this  port,  particularly  of 
large  size,  and  when  I went  to  the  ship  brokers  to  make  mjr  arrangement  for  these 
vessels  the  first  question  that  came  up  was  the  depth  of  water  over  the  bar,  and  I 
found  that  right  there  on  the  water  problem  my  scheme  failed,  just  on  the  proba- 
bility of  shoal  water,  and  I had  to  throw  up  the  entire  scheme.  As  regards  the 
improvement  of  the  channel,  I think  it  will  be  of  immense  interest  to  the  city, 
especially  to  the  stone  people  and  the  brick  people.  People  are  putting  up  build- 
ings now  that  would  formerly  have  been  built  of  wood  but  that  are  now  built  of 
brick  and  stone,  and  many  more  would  build  of  brick  if  there  was  a lower  rate  for 
freight  on  them.  The  railroads  are  in  league  to  keep  the  rates  up,  and  I am  per- 
fectly satisfied  that  if  we  had  a proper  depth  of  water  at  the  entrance  of  our  harbor 
we  could  get  a better  rate  from  the  railroads. 

As  for  the  harm  the  improvement  would  do  the  beach,  I think  it  would  improve 
it  if  there  were  a system  of  jetties  to  confine  the  channel,  just  as  it  has  been  shown 
in  the  case  of  the  light-house ; and  taking  it  in  all,  I think  I express  the  sentiments 
of  the  people  when  I say  that  the  improvement  is  badly  needed,  and  I think  it  will 
come.  We  should  receive  a little  consideration  at  the  hands  of  the  United  States 
as  well  as  outsiders. 

Mayor  Stoy.  I take  great  pleasure  in  introducing  one  of  our  most  esteeemed  cit- 
izens, Mr.  Lewis  Evans. 

Mr.  Lewis  Evans.  I am  not  interested  in  the  mercantile  business,  the  pleasure 
business,  or  in  any  other  business,  but  with  my  long  residence  here  I do  believe  that 
to  deepen  the  inlet  would  be  of  vast  benefit  to  the  interests  of  Atlantic  City,  to  the 
pleasure,  mercantile,  hotel,  and  all  other  businesses.  I earnestly  hope  that  Major 
Raymond  will  see  his  way  clear  to  recommend  this  appropriation. 

Mayor  Stoy.  I will  introduce  now,  Major  Raymond,  Prosecutor  Perry. 

Mr.  S.  E.  Perry  (prosecutor,  Atlantic  City).  I don't  know  as  much  about  Atlantic 
City,  Major,  as  a great  many  other  men  do,  and  there  are  men  in  the  room  who  could 
tell  very  much  more  about  what  you  want  to  know  than  I can — men  acquainted 
with  the  waterways,  men  acquainted  with  the  channels.  About  those  things  I can 
not  give  you  any  information.  I will  leave  that  to  them;  and  that  is  the  kind  of 
information  you  desire.  The  question  that  presents  itself  to  me  and  largely  pre- 
sents itself  to  the  War  Department,  is  the  question  of  whether  or  not  it  is  expedient 
and  whether  or  not  the  people  of  Atlantic  City  wish  to  have  a large  sum  of  money 
spent  in  the  improvement  of  their  harbor.  I presume  that  question  has  been  met. 
Now  another  question  comes  in:  Is  the  improvement  a benefit  to  Atlantic  City  alone? 
No ; it  is  not.  Atlantic  City  is  cosmopolitan.  We  have  property  valued  at  an  amount 
of  $15,000,000,  which  ten  years  ago  was  valued  at  only  about  $5,000,000.  We  repre- 
sent a population  of  at  least  25,000,  which  ten  years  ago  was  only  about  5,000.  We 
represent  to-day  the  people  of  this  country.  Widen  this  channel,  and  you  don't  do 
it  for  Atlantic  City  alone;  you  deepen  it  for  the  people  of  New  York,  for  the  people 
of  Boston,  for  the  people  of  Pennsylvania,  the  District  of  Columbia,  and  Maryland. 
All  these  are  deeply  interested  in  this  improvement,  and  you  need  not  charge  it  up 
to  the  people  of  Atlantic  City,  but  you  can  charge  it  to  "the  people  of  the  United 
States. 

As  I have  said  before,  we  have  to-day  a population  of  over  25,000,  but  in  the  sum- 
mer time  it  is  a population  of  over  100,000  people,  who  are  here  for  over  three  months 
each  year,  and  who  are  benefited,  as  well  as  the  people  of  Atlantic  City,  when  you 
grant  this  improvement.  It  is  not  alone  the  people  of  Atlantic  City  that  ask  you  to 
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do  this  for  them,  they  are  joined  by  the  people  from  all  parts  of  the  United  States — 
you  don’t  give  it  alone  to  the  people  of  Atlantic  City,  and  you  don’t  give  it  alone  to 
the  people  of  the  United  States  that  come  here,  but  you  give  it  to  those  that  want  to 
come  here,  the  most  healthy  seaside  resort  in  this  -world.  The  people  of  the  West, 
the  South,  and  the  East  all  ask  you  to  give  this  improvement  to  Atlantic  City. 

Mayor  Stoy.  Major  Raymond,  the  names  on  my  list  have  now  run  out,  but  there 
may  be  others  in  the  room  who  might  be  interested  in  this  improvement,  and  who 
might  wish  to  speak  on  this  subject.  I hope  you  will  give  them  a few  moments  if 
they  wish  to  say  anything. 

Major  Raymond.  I bhall  be  very  glad  to  hear  from  any  gentleman  in  the  room. 

Mr.  S.  B.  Rose  (councilman).  I have  been  a resident  of  Atlantic  City  a good  many 
years  now,  and  I remember  when  the  jetties  were  built  by  the  Government  to  protect 
the  light-house  it  was  thought  by  the  people  on  the  beach  front  that  that  would 
inj  ure  the  bathing,  but  the  beach  has  not  been  inj  ured,  and  it  has  since  been  improved 
by  the  addition  of  about  $500,000  worth  of  property. 

As  regards  a harbor  of  refuge,  I think  the  Government  of  the  United  States  owes 
it  to  the  sailors  and  ships  that  travel  the  Atlantic  Ocean.  A harbor  of  refuge  is  due 
every  sailor,  from  the  cabin  boy  up,  and  they  want  a port  of  entry  here.  You  kuow 
as  well  as  I do  that  the  Delaware  Breakwater  is  not  much  of  a shelter  to  ships — it  is 
nothing  more  than  a stone  pile ; but  in  this  place,  if  ships  could  get  in,  they  would  be 
sheltered  on  every  side  by  land.  As  you  have  been  told,  there  was  a time  when  it 
was  common  to  sqe  from  50  to  75  sail  of  vessels  lying  here. 

Another  thing,  we  have  the  greatest  railroad  accommodations  in  the  world  for  a 
town  of  this  size.  If  this  place  was  made  a port  of  entry,  steamships  could  co'me  in 
here  instead  of  going  up  the  Delaware.  They  could  land  their  passengers  here,  saving 
about  twenty-four  hours’  time,  and  in  an  hour  or  two  they  could  be  in  Philadelphia, 
and  the  cargo  could  be  shipped  the  same  way. 

The  United  States  owes  it  to  the  sailors  and  to  the  shipping  interests  to  make  this 
port  a port  of  entry  and  a harbor  of  refuge,  for  these  men  pay  their  share  of  the 
taxes. 

Mr.  Warren  Somers.  One  of  the  things  most  required  along  this  coast,  Major,  is 
a harbor  of  refuge.  There  is  now  no  place  between  Sandy  Hook  and  Cape  May 
Breakwater  where  vessels  caught  in  a storm  between  those  two  places  can  enter. 
As  a result  of  that,  the  beaches  between  these  places  are  strewn  with  the  wrecks  of 
vessels  which,  if  there  had  been  enough  water,  could  have  run  into  Absecon  Inlet. 
The  best  part  of  the  wrecks  lying  on  the  coast  could  have  been  prevented  if  there  had 
been  10  feet  of  water  over  Atlantic  City  bar. 

Mr.  G.  H.  Geness.  This  question  of  the  improvement  of  Absecon  Inlet  interests 
not  only  Atlantic  City,  but  also  the  territory  adjoining  Atlantic  City.  The  people 
of  Pleasantville  are  interested  in  it.  Everyone  is  interested  in  it. 

There  are  one  or  two  things  which  I would  like  to  say  here.  You  have  started 
right ; you  have  got  one  of  the  most  intelligent  engineers  in  sympathy  with  you,  and 
that  makes  a great  difference.  I have  had  some  experience  of  matters  of  this  kind 
when  they  have  come  up  for  consideration  in  the  committees  of  Congress,  and  I have 
seen  how  the  appropriations  are  cut  down.  The  Member  from  one  of  the  lake  districts 
with  a little  bill  for  the  improvement  of  some  little  harbor  or  river  in  his  district  goes 
to  the  Member  who  has  a bill  for  the  improvement  of  a harbor  on  the  seacoast,  and 
he  says,  “Tickle  me  and  I’ll  tickle  you,”  and  they  both  vote  for  each  other’s  bill,  but 
that  doesn’t  prevent  it  from  being  cut  down.  It  is  an  easy  matter  to  cut  an  appro- 
priation, but  it  is  not  an  easy  matter  to  get  an  appropriation  through  Congress  for  an 
improvement.  I have  seen  how  they  were  cut  down,  and  very  often  wiped  out,  and 
I say  to  you  now  that  if  you  want  $100,000  ask  for  $1,000,000. 

Capt.  John  Codman.  I am  not  a native  of  Atlantic  City,  although  I am  interested 
in  this  improvement,  for  I am  a sea  captain.  I want  to  say  that  a harbor  of  refuge 
into  which  ships  that  draw  30  feet  of  water  could  come  would  be  a great  thing  for 
the  sailors  and  vessels  that  trade  along  this  coast,  and  I think  this  is  the  place  for 
it;  not  only  that,  but  you  should  get  an  appropriation  from  Congress  to  construct  a 
canal  from  here  to  the  city  of  Philadelphia,  and  ships  for  that  place  entering  here 
would  save  the  long  trip  around  the  capes. 

Mr.  John  Kates.  Gentlemen,  as  Major  Raymond  desires  to  get  information  on 
this  subject,  I suggest  that  the  mayor  be  authorized  to  appoint  a committee  to  confer 
with  Major  Raymond  to  find  out  what  particular  kind  of  information  would  be  most 
suitable  for  helping  along  this  improvement,  so  that  this  committee  can  get  the 
information  desired,  and  it  can  then  be  forwarded  to  him,  and  by  him  to  the  Secretary 
of  War.  I think  if  you  adopt  this  plan  it  will  help  the  progress  of  the  movement. 

Major  Raymond.  My  authority  from  the  Department  is  simply  for  the  holding  of 
a hearing,  and  it  would  be  outside  of  my  instructions  to  suggest  to  the  citizens  of 
Atlantic  City  any  arguments  for  or  against  the  improvement  of  Absecon  Inlet;  but 
I will  say,  as  I said  before,  any  information  which  can  be  obtained  for  me  with 
reference  to  the  commercial  statistics  of  navigation,  and  statistics  of  the  inlet  and 
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of  the  desirability  of  improving  it,  I shall  he  very  glad  indeed  to  receive,  so  that  all 
the  gentlemen  present  to-day,  or  any  others,  may  collect  these  statistics  and  send 
them  to  me  at  Philadelphia.  I will  incorporate  them  in  my  report  and  forward  them 
to  the  Secretary  of  War,  and  I shall  he  very  glad  to  receive  such  information. 

Mr.  B.  L.  Stevens.  Major  Raymond,  I would  like  to  see  this  harbor  improved  so 
that  it  couid  he  used  as  a harbor  of  refuge.  It  would  be  a great  advantage  in  time 
of  war,  such  as  a war  with  Spain,  for  our  boats  could  lie  in  this  harbor  until  war 
was  declared,  when  they  could  issue  out  to  protect  our  coast,  and  they  would  always 
have  a safe  harbor  to  run  to  in  case  of  a storm.  This  is  only  a little  suggestion. 

Mayor  Stoy.  I will  not  take  up  your  time  by  any  remarks,  Major  Raymond,  since 
I have  nothing  to  suggest  other  than  what  has  been  said.  I think  that  the  people 
of  Atlantic  City  appreciate  by  their  presence  here  your  coming  to  Atlantic  City, 
and  your  efforts  to  do  for  us  what  probably  no  one  else  can  do  for  us  at  the  present 
time.  I have  nothing  further  to  offer,  Major. 

Major  Raymond.  If  there  are  no  others  present  who  desire  to  say  anything  on 
this  subject,  I will  simply  say  that  I am  very  much  gratified  by  the  character  of 
this  meeting,  and  very  much  interested  in  what  has  been  said,  and  I assure  you  that 
all  your  remarks  will  be  given  the  very  closest  attention  by  me,  and  they  will  be 
forwarded  to  the  Secretary  of  War  with  my  recommendations,  and  any  other  infor- 
mation which  I can  obtain  bearing  upon  the  question  of  this  improvement  I shall 
be  very  glad  to  receive  and  send  with  it. 

If  no  gentleman  present  desires  to  say  anything,  I will  declare  this  meeting 
adjourned. 
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IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  DELAWARE,  IN  MARY- 
LAND EAST  OF  CHESAPEAKE  BAY,  AND  OF  INLAND  WATERWAY  FROM 
CHINCOTEAGUE  BAY  TO  DELAWARE  BAY,  VIRGINIA,  MARYLAND,  AND 
DELAWARE. 


REPORT  OF  WM.  F.  SMITH,  UNITED  STATES  AGENT,  MAJOR  OF  ENGI- 
NEERS, UNITED  STATES  ARMY,  RETIRED,  IN  CHARGE,  FOR  THE 
FISCAL  YEAR  ENDING  JUNE  30,  1898,  WITH  OTHER  DOCUMENTS  RELA- 
TING TO  THE  WORKS. 

IMPROVEMENTS. 


1.  Wilmington  Harbor,  Delaware. 

2.  Ice  Harbor  at  Newcastle,  Del. 

3.  Appoquinimink  River,  Delaware. 

4.  Smyrna  River,  Delaware. 

5.  Murderkill  River,  Delaware. 

6.  Mispillion  River,  Delaware. 

7.  Broadkiln  River,  Delaware. 

8.  Inland  waterway  from  Cbincoteaguo 

Bay,  Virginia,  to  Delaware  Bay,  at 
or  near  Lewes,  Del. 

9.  Susquehanna  River  above  and  below 

Havre  de  Grace,  Md. 

10.  Chester  River,  Maryland,  from 
Crumpton  to  Jones  Landing. 


11.  Ckoptank  River,  Maryland. 

12.  La  Trappe  River,  Maryland. 

33.  Warwick  River,  Maryland. 

14.  Broad  Creek  River,  Delaware. 

15.  Nanticoke  River,  Delaware  and  Mary- 

land. 

16.  Wicomico  River,  Maryland. 

17.  Manokin  River,  Maryland. 

18.  Pocomoke  River,  Maryland. 

j 19.  Queenstown  Harbor,  Maryland. 

20.  Rockhall  Harbor,  Maryland. 

21.  Removing  sunken  vessels  or  craft 

obstructing  or  endangering  navi- 
gation. 


United  States  Engineer  Office, 

Wilmington , Del .,  July  18 , 1898. 

General:  I Lave  the  honor  to  transmit  herewith  the  annual  report 
for  the  works  of  river  and  harbor  improvement  in  my  charge  for  the 
fiscal  year  ending  June  30,  1898. 

Yery  respectfully,  your  obedient  servant, 

Wm,  E.  Smith, 

United  States  Agent. 

Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers,  U.  S.  A . 


I i. 

IMPROVEMENT  OF  WILMINGTON  HARBOR,  DELAWARE. 

For  previous  history  see  Annual  Beport  of  the  Chief  of  Engineers 
for  1898,  Part  I,  page  159. 

The  amount  expended  for  the  improvement  of  the  harbor  to  June  30, 
1897,  is  $378,201.84,  of  which  $262,345.84  was  expended  on  the  project 
of  1881  and  its  modifications. 
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At  tlie  beginning  of  the  fiscal  year  operations  were  in  progress  under 
contract  with  the  Atlas  Dredging  Company,  dated  May  11,  1897. 
Under  this  contract,  which  was  begun  June  24,  1897,  the  channel  had 
been  dredged  to  a depth  of  15  feet  at  mean  low  water  from  a point 
opposite  the  Atlantic  Defining  Company’s  wharf,  in  an  upriver  direc- 
tion, for  a length  of  785  feet,  of  which  385  feet  w.ere  of  the  approved 
width,  150  feet,  and  the  remainder  only  100  feet.  These  operations 
were  continued  to  September  1,  1897.  The  channel  had  then  been 
dredged  to  a point  about  950  feet  below  the  Market  Street  Bridge.  A 
channel  150  in  width,  with  a minimum  depth  of  15  feet  at  mean  low 
water,  was  dredged  between  the  points  named,  and  at  the  Third  Street 
Bridge  the  channel  was  widened  to  200  feet,  in  order  to  embrace  both 
draws  of  the  bridge.  It  then  became  necessary  to  stop  dredging  in 
this  part  of  the  river  in  order  that  with  the  small  balance  of  funds 
available  some  relief  might  be  obtained  at  the  mouth  of  the  river. 
Accordingly,  under  a supplementary  contract  dated  August  26, 1897,  a 
bar,  which  had  formed  there  since  the  work  of  1896,  was  removed,  giv- 
ing the  channel  there  a width  of  150  feet  with  a minimum  depth  of  15 
feet  at  mean  low  water.  The  material  removed,  108,480  cubic  yards, 
consisted  of  mud,  which  was  scowed  away  and  dumped  into  a “pocket” 
and  then  pumped  ashore  by  means  of  a hydraulic  dredge.  A survey, 
made  upon  the  completion  of  each  section  of  the  work  in  the  river  after 
its  completion,  developed  the  fact  that  for  nearly  the  whole  length  of 
the  channel  just  dredged  the  soft  mud  had  washed  into  the  cut,  con- 
tracting its  bottom  width  to  an  average  of  120  feet,  the  channel  depth 
remaining  15  feet.  Immediately  above  the  wharves  of  the  Philadelphia 
and  Wilmington  Steamboat  Company  the  channel  had  contracted  so 
that  at  one  point  the  15-foot  channel  was  but  25  feet  wide.  On  either 
side  of  this  point  the  channel  widened  out  again.  This  contraction  was 
undoubtedly  caused  by  the  propellers  of  the  large  steamboats  sucking 
mud  in  from  the  sides. 

No  contract  for  work  in  excess  of  appropriations  under  the  author- 
ization given  in  the  act  of  June  3,  1896,  has  been  entered  into  for  this 
improvement,  in  view  of  the  modification  recommended  by  the  Board 
of  Engineer  Officers  in  Deport  of  October  3,  1896  (page  1259,  Part  II, 
Deport  of  Chief  of  Engineers  for  1897),  and  the  necessity  for  an  increase 
in  the  limiting  cost. 

The  important  commercial  interests  of  this  city  warrant  liberal 
expenditures  in  making  and  maintaining  a proper  channel. 

It  is  proposed  to  expend  the  amount  asked  for,  if  appropriated,  in 
continuing  work  as  approved. 

Wilmington  is  a port  of  entry  and  in  the  collection  district  of  Delaware.  The 
amount  of  revenue  collected  there  during  the  fiscal  year  ending  J une  30,  1898,  was 
$23,446. 

Money  statement . 


July  1, 1897,  balance  unexpended $23,  992. 94 

June  30, 1898,  amount  expended  during  fiscal  year 23,  992. 20 

July  1, 1898,  balance  unexpended .74 


Amount  (estimated)  required  for  completion  of  existing  project 476,  625.  00 

Amount  that  can  he  profitably  expended  in  fiscal  year  ending  June  30, 1900  200,  000. 00 
Amount  required  for  maintenance  in  fiscal  year  ending  June  30, 1900  ..  20,  000. 00 

Submitted  in  compliance  with  requirements  of  sections  2 of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 
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AMOUNTS  APPROPRIATED. 

By  act  approved — 

July  14, 1836 

March.  3, 1837  

July  7, 1838 

July  11,  1870 

June  10, 1872 

March  3, 1873  

June  23, 1874 

March  3, 1875  

August  14, 1876  

June  18, 1878 

March  3, 1879  

June  14, 1880 


By  act  approved  March  3, 1881 
By  act  passed  August  2, 1882  . . 
By  act  approved — 

July  5,  1884 

August  5, 1886  

By  act  of  August  11, 1888 

By  act  approved — 

September  19, 1890  

July  13, 1892 

By  act  of  August  18, 1894 

By  act  of  June  3, 1896  


$15, 000 
8,000 
9,  356 

15. 000 

10. 000 
6,  000 
6,  000 

10, 000 
16,  000 
7,  000 
3,  d00 
10,  000 

$115,856 

50,  000 
50,  000 

25,  000 
18,  750 

30. 000 

30,  000 

40.000 
25,  000 
20,  000 

288, 750 


Aggregate  404, 606 

Of  the  above  the  sum  of  $2,411.22  has  been  carried  to  the  surplus  fund  of  the 
Treasury. 


COMMERCIAL  STATISTICS  OF  THE  CITY  OF  WILMINGTON  FOR  THE  CALENDAR  YEAR 

1897. 

[Furnished  by  the  Wilmington  Board  of  Trade.] 

The  tonnage  and  value  of  leading  articles  shipped  to  and  from  the  port  of  Wilming- 
ton by  water  during  the  year  1897  are  as  follows : 

Domestic  commerce. 


Articles. 

Tons. 

Value. 

35, 125 
4, 225 
49,  985 
72, 175 
43, 185 
2,  615 
5, 115 
16, 115 
19,  975 
15,  235 
2,  395 
129, 575 
187,  875 

$87, 475 
16,  985 
971,  975 
172,935 
22,  925 
4, 125 
45,  435 
125,  925 
125, 240 
121, 120 
158,  925 
16, 791,  525 
7,  225,  350 

Cord  wood 

Iron  and  steel  supplies  

Rubble  and  quarry  stone  . 

Building  and  molding  sand 

Cement 

Machinery 

Fertilizers  .... ... 

Sawed  lumber  

Powder  . 

General  merchandise 

Miscellaneous  and  unclassified 

Total 

583, 595 

25,  869,  940 
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Foreign  commerce. 


Articles. 

Quantity. 

Value. 

Imports : 

Goat  hides hales. . 

Kock  phosphate tons.. 

Nitrate  of  soda do 

Laths - number.. 

Cornish  stone  •- tons.. 

Miscellaneous 

727 
2,146 
5,  234 
500, 000 
1,423 

$26, 321 
1,  300 
162, 263 
1,  000 
6,  500 
10, 000 

Total  

207,  384 

Exports : 

Barrel  material  - --  --  --  -- 

10,  000 
4,  000 
2,  670,  255 
1,666, 000 

Petroleum,  crude  - gallons . . 

Petroleum,  refined do 

Total  

69,  200, 000 
20,  300,  000 

4,  350,  255 

Total  foreign  imports  and  exports - 

4, 557,  639 

VESSELS  ENGAGED  IN  FOREIGN  TRADE. 

There  are  engaged  in  foreign  trade  from  this  port  (Marcushook)  90  vessels,  of  an 
aggregate  tonnage  of  157,983  tons,  and  average  draft  of  23  feet,  carrying  petroleum. 

Vessels  trading  in  Wilmington  Harbor. 


Class. 

Number. 

Aggregate 

tonnage. 

Draft. 

5 

1,670 

Feet. 

6 to  10 

9 

485 

4 to  8 

8 

550 

17 

7,  825 

Total  

39 

10, 530 

The  above  vessels  are  engaged  in  daily  river* and  harbor  work.  In  addition,  there 
are  numerous  vessels  of  all  classes  engaged  in  general  coastwise  trade,  of  which  no 
distinct  record  is  kept. 

There  is  invested  in  freight  and  passenger  lines  between  Wilmington,  Del.,  Phil- 
adelphia, Pa.,  and  Pennsgrove,  N.  J.,  over  $1,000,000.  These  vessels  carry  annually 
530,000  passengers,  and  freight  valued  at  $16,500,000. 

There  is  invested  in  manufacturing  and  mercantile  interests  on  the  Christiana 
River,  all  dependent  upon  the  facilities  of  this  river  navigation,  between  $12,000,000 
and  $13,000,000. 

The  following  statistics  of  vessels  built  and  repaired  at  Wilmington,  Del.,  were 
furnished  by  the  Harlan  & Hollingsworth  Company,  Jackson  & Sharp  Company, 
and  the  Pusey  & Jones  Company,  of  Wilmington,  Del.  They  do  not  embrace  all  the 
work  of  that  character  done,  but  only  that  by  the  companies  named. 


Vessels  built. 


Class. 


Passenger  and  freight  steamer,  iron - 

Passenger  and  freight  steamer,  composite  iron,  steel,  and  wood. . - 

Freight  steamer,  composite  steel,  iron,  and  wood 

Tugboat,  iron 

'Tug  boats,  wooden 

Steam  yacht,  iron 

Schooner  yacht,  iron 

Pilot  boat,  iron 

Barges  and  scows,  wooden 


Number. 

Aggregate 

tonnage. 

1 

2, 552 

1 

146 

1 

75 

1 

179 

2 

i07£ 

1 

435 

1 

185 

1 

541 

8 

6,  880 

17 

11, 100£ 

Draft. 


Feet. 


*10  to  iij 


Total. 
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Vessels  repaired. 

Aggregate 

tonnage. 


Steamers 57,  403 

Sailing  vessels - 11,  724 

Barges  and  scows 12,  750 


Total 81,877 


I 2. 


IMPROVEMENT  OF  ICE  HARBOR  AT  NEWCASTLE,  DELAWARE. 

For  previous  history  see  Annual  Report  of  the  Chief  of  Engineers 
for  1898,  Part  I,  page  160. 

The  amount  expended  for  the  improvement  of  the  harbor  to  June  30, 
1897,  was  $224,703.84,  of  which  $22,539.95  was  on  the  project  of  1884. 

During  the  past  fiscal  year,  under  authority  of  the  Chief  of  Engi- 
neers, Piers  L,  K,  and  C were  repaired,  at  a cost  of  $244.25,  derived 
from  allotment  from  appropriation  a Examinations,  surveys,  and  con- 
tingencies of  rivers  and  harbors.”  The  work  consisted  mainly  in 
replacing  stones  which  were  broken  or  out  of  position. 

No  statistics  were  obtainable. 

Newcastle  is  in  tlie  collection  district  of  Delaware.  Wilmington  is  the  nearest  port 
of  entry,  and  the  amount  of  revenue  collected  there  during  the  fiscal  year  ending; 
June  30, 1898,  is  $23,446. 


AMOUNTS  APPROPRIATED. 


By  act  approved — 

May  20, 1826 $25,000.00 

March  2, 1829 17,  895.  99 

July  2, 1836 25,000.00 

March  3, 1837 10,  000.  00 

July  7, 1838 11,573.00 

August  30, 1852 15,  000.  00 

July  15, 1870 2,500.00 

June  10, 1872  27,  000. 00 

March  3, 1873 20,000.00 

June  23, 1874  10, 000. 00 

March  3, 1875  20,  000. 00 

August  14, 1876 12,  000. 00 


Bv  act  approved — 

June  18, 1878  $10,  000.  00 

March  3, 1879 5,500.00 

June  14, 1880  3,000.00 

March  3, 1881 20,  000. 00 

July  5, 1884 2,000.00 

August  5, 1886 5,  000. 00 

By  act  of  August  11, 1888  7,  500. 00 

By  act  approved  September 
19, 1890  8, 100. 00 


257, 068. 99 
to  the  surplus  fund  of  the 


Of  the  above,  the  sum  of  $32,365.15  has  been  carried 
Treasury. 


I 3- 

IMPROVEMENT  OF  APPOQUINIMINK  RIVER,  DELAWARE. 

For  previous  history  see  Annual  Report  of  the  Chief  of  Engineers 
for  1898,  Part  I,  page  161. 

No  dredging  has  been  done  during  the  past  fiscal  year.  The  contract 
made  with  Egan  & Bochman,  dated  July  2,  1897,  has  been  extended 
to  December  31,  1898,  and  work  thereunder  is  expected  to  be  begun  in 
a few  days. 

It  is  proposed  to  expend  the  amount  asked  for,  if  appropriated,  in 
continuing  work  under  the  project. 

This  work  is  in  the  collection  district  of  Delaware.  Wilmington  is  the  nearest  port 
or  entry,  and  the  amount  of  revenue  collected  there  during  the  fiscal  year  ending; 

* June  30,  1898,  is  $23,446.  & J s 
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Money  statement. 

July  1,  1897,  balance  unexpended 

June  30, 1898,  amount  expended  during  fiscal  year 

July  1,  1898,  balance  unexpended 

July  1,  1898,  amount  covered  by  uncompleted  contracts 

f Amount  (estimated)  required  for  completion  of  existing  project 

I Amount  tli at  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1900 
\ Submitted  in  compliance  with  requirements  of  sections  2 of  river  and 
l harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


$9,  111.  02 
101. 06 


9, 009. 96 
9,  009. 96 


19, 963. 00 

10, 000. 00 


AMOUNTS  APPROPRIATED. 

By  act  approved  September  19,  1890....  - 

By  act  approved  July  13, 1892 

By  act  of  August  18, 1894 

By  act  of  June  3, 1896  . - 

Total - 


$5,  000 
5,  000 
5,  000 
5,  000 


20,  000 


Contract  in  force  with  Egan  & Bocbman,  dated  July  2,  1897,  for  dredging  certain 
rivers  in  Delaware.  Time  for  beginning  work,  August  15, 1897,  and  for  expiration, 
July  15,  1898.  Time  extended  six  months. 


COMMERCIAL  STATISTICS  FOR  CALENDAR  YEAR  1897. 
Receipts  and  shipments. 


Class. 

Tons. 

Value. 

Receipts : 

6,  350 
G50 
3,600 

$57,  400 
60,  500 
525,  400 

10,  600 

643, 300 

Shipments : 

, 425 
10,  300 
100 

27,  500 
603,  050 
10, 000 

Fruit,  wheat,  poultry,  sbocp,  etc  - 

10,  825 

640,550 

21, 425 

1,  283,  850 

Vessels  trading  in  Jppoquiniminlc  River,  Delaware. 


Class. 

Number. 

Aggregate 

tonnage. 

Draft. 

Trips. 

Sfp.nmp.r  

1 

3 

2 

3 

100 

Feet. 

7 

7 

? 

Triweekty  2 months  and  then  semiweeldy. 
Transient. 

Do. 

Do. 

Tn  era 



Schooners  

205 

675 

Barges 

Toffl 

9 

980 

The  above  statistics  were  furnished  by  Mr.  F.  B.  Watkins,  Odessa,  Del. 
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IMPROVEMENT  OF  SMYRNA  RIVER,  DELAWARE. 

For  previous  history  see  Animal  Report  of  the  Chief  of  Engineers 
for  1898,  Part  I,  page  162. 

The  total  amount  expended  on  this  improvement  to  June  30,  1897,  is 
$32,963.10,  of  which  $22,963.10  was  on  this  project. 

Under  contract  dated  June  15,  1897,  made  with  Egan  & Bochman, 
for  the  expenditure  of  the  appropriation  of  $5,000  made  by  the  river 
and  harbor  act  of  June  3,  1896,  dredging  was  begun  on  December  8, 
1897,  at  Cave  Landing  and  continued  thence  downstream  to  Cherrytree 
Reach.  In  this  section  shoals  at  Cave  Landing,  at  Long  Reach,  the 
entire  length  of  Gravel  Reach  and  lower  end  of  canal,  and  thence  to 
Eagle  Nest  Landing,  the  upper  end  of  Northwest  Branch,  and  at  and 
through  Cherrytree  Reach,  aggregating  10,996  feet  in  length,  were 
dredged,  resulting  in  a channel  of  the  approved  dimensions  from  Cave 
Lauding  downstream  for  a length  of  13,705  feet,  with  the  exception  of 
about  300  feet  just  below  Eagle  Nest  Landing,  where  the  depth  and 
width  are  at  some  places  slightly  less.  The  channel  below  Cherrytree 
Reach  to  the  mouth  is  in  a fair  condition,  but  needs  some  dredging  at 
several  points  to  give  the  approved  dimensions. 

In  the  section  above  Cave  Landing  the  most  troublesome  shoals  were 
removed.  These  were  at  Deep  Hole,  one  just  below  Roth  wells  Landing, 
the  upper  end  of  Mill  Creek  Canal,  Beaver  House,  and  about  900  feet 
of  a shoal  at  Walraven  Reach,  aggregating  4,275  feet,  were  dredged  to 
the  approved  dimensions,  except  the  one  at  Deep  Hole,  where  the 
width  made  was  only  50  feet,  giving  an  unobstructed  navigation  from 
Cave  Landing  upstream  for  a length  of  15,470  feet,  to  Walraven  Reach. 

The  amount  asked  for  is  for  completion  of  the  project  for  dredging, 
and,  if  appropriated,  will  be  expended  accordingly. 

This  work  is  in  the  collection  district  of  Delaware.  Wilmington  is  the  nearest 
port  of  entry,  and  the  amount  of  revenue  collected  there  during  the  fiscal  year  end- 
ing June  30, 1898,  is  $23,446. 


Money  statement 


July  1, 1897,  balance  unexpended 036.  90 

June  30, 1898,  amount  expended  during  fiscal  year 3’  998.  66 


July  1, 1898,  balance  unexpended if  038. 24 

July  1, 1898,  outstanding  liabilities $850. 00 

July  1, 1898,  amount  covered  by  uncompleted  contracts 130. 00 

980. 00 


July  1, 1898,  balance  available 


58.  24 


Amount  (estimated)  required  for  completion  of  existing  project 9,  365.  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1900  9,  365. 00 

Submitted  in  compliance  with  requirements  of  sections  2 of  river  and 
. harbor  acts  of  1863  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


AMOUNTS  APPROPRIATED. 

By  act  approved — 

June  14, 1880 

March  3, 1881 

By  act  passed  August  2, 1882 ” ' 


$5,  000 
3,  000 
2,  000 


$10, 000 
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By  act  of  August  11, 1888 
By  act  approved— 

September  19, 1890  . . . 

July  13, 1892 

By  act  of  August  18, 1894 
By  act  of  June  3, 1896 


$10,  000 

, 5, 000 
. 3, 000 
. 5, 000 
. 5, 000 
$28,  000 


Aggregate 


38, 000 


Contract  in  force  with  Egan  & Bocliman,  dated  July  2,  1897,  for  dredging  certain 
rivers  in  Delaware.  Time  for  beginning  work,  August  15, 1897,  and  for  expiration, 
July  15, 1898.  Time  extended  six  months. 


COMMERCIAL  STATISTICS  FOR  CALENDAR  YEAR  1897. 
Receipts  and  shipments. 


— :■ p | 

Class.  Ton8- 

Value. 

Receipts : . 

G,  600 
8, 845 
49, 913 
10,000 

$75, 000 
213, 180 
248,  800 
400,  000 

Bone,  iron,  steel,  phosphate,  etc - 

Canned  goods,  fertilizers,  mill  work,  etc 

Cattle,  grain,  horses,  sheep,  etc 

General  merchandise 

75,  358 

936,  980 

Shipments: 

82, 400 
132,  065 
20, 857 
5,  000 

209, 000 
833,  500 
760,  450 
200,  000 

Railroad  ties,  ship  timber,  wood,  etc  

Canned  goods,  crates,  baskets,^  terra  cotta,  etc  

Fruit,  grain,  cattle,  poultry,  etc 

General  merchandise 

240,  322 

2, 002, 950 

315,  680 

j 2, 939,  930 

Total  receipts  and  shipments 

Vessels  trading  in  Smyrna  River,  Delaware. 


Class. 


Number. 


Steamers  . 
Tugs 
Schooners. 
Barge 


Aggregate 

tonnage. 

Draft. 

330 

Feet. 

5 to  6 
6 

Trips. 


Two  and  three  trips  weekly. 

With  coal  floats,  barges,  etc. 

^Charter,  carrying  grain,  fertilizers,  etc. 


Tho  above  statistics  wore  furnished  by  A.  E.  Jardine,  secretary  of  the  Philadelphia 
and  Smyrna  Transportation  Company. 


15. 

IMPROVEMENT  OF  MURDERKILL  RIVER,  DELAWARE. 

For  previous  history  see  Annual  Reportof  the  Chief  of  Engineers  for 

1TheIamU’nt  elpended  to  June  30, 1897,  was  $18,328  68.  In  addition 
to  this,  $1,500  was  expended  in  removing  a shoal  at  the  mouth  ot  the 
St.  Jones  River,  in  accordance  with  requirement  of  the  river  and 
harbor  act  of  August  18, 1894. 
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No  work  has  been  done  on  the  improvement  during  the  past  fiscal 

yeThe  amount  asked  for,  if  appropriated,  will  be  expended  in  dredging 
at  the  bar  and  in  the  river,  in  continuation  of  the  project. 

This  work  is  in  the  collection  district  of  Delaware.  Wilmington  is  the  nearest 
port  of  entry,  at  which  the  amount  of  revenue  collected  during  the  fiscal  year  ending 
June  30,  1898,  is  $23,446. 

Money  statement. 

July  1,  1897,  balance  unexpended - ^ 

June  30,  1898,  amount  expended  during  fiscal  year _____ 

July  1,  1898,  balance  unexpended 17,  45 

f Amount  (estimated)  required  for  completion  of  existing  project  -------  32  764.  00 

Amount  that  can  be  profitably  expended  m fiscal  year  ending  June  30, 1900  10,  000. 00 

i Submitted  in  compliance  with  requirements  of  sections  2 of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 


AMOUNTS  APPROPRIATED. 

By  act  approved  July  13,  1892  

By  act  of  August  18,  1894  

By  act  of  June  3,  1896 


$7,  000 
* 6, 500 
6,  500 


Total 


20, 000 


COMMERCIAL  STATISTICS  FOR  CALENDER  YEAR  1897. 
Receipts  and  shipments. 


Class. 

Total. 

Value. 

Receipts : .... 

6, 557 
8,400 
950 
850 

$69, 480 

67. 000 
25,  450 

68. 000 

_r>0116,  rOCK  pilOSpilttlD,  iimuci,  " “ 

Lime,  fertilizers,  dressed  ltmiber,  etc 

Horses,  Imy , etc  ----- ------ 

General  merchandise  .......  — ...... .... . 

16, 757 

229,  930 

Shipments : 

15,  978 
2,115 
6,  932 
760 

31, 380 
109,  200 
157,  500 
53,  200 

L/OI'CL  w OOU.,  pnw  ctJLiu.  Udiii  

25, 785 

351,  280 

42,  542 

581,  210 

Vessels  trading  in  Murderkill  River,  Delaware. 


Class. 

Number. 

Aggregate 

tonnage. 

Draft. 

Trips. 

1 

5 

300 

225 

Feet. 
6£ 
4 to  6 

Semi-weekly. 

Weekly. 

'I'nfal  

6 

525 

One  steamer  and  5 sailing  vessels,  aggregate  tonnage  720,  repaired  during  the 
The  above  statistics  were  furnished  by  Mr.  Caleb  J.  Smithers,  Frederica,  Del. 


Of  this  amount  $1,500  was  expended  in  removing  shoal  at  mouth  of  St.  J ones  River. 
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I 6. 

IMPROVEMENT  OF  MISPILLION  RIVER,  DELAWARE. 


For  previous  history  see  Annual  Eeport  of  the  Chief  of  Engineers 
for  1898,  Part  I,  page  164. 

The  amount  expended  on  this  improvement  to  June  30,  1897,  is 
$34,629.67,  of  which  $17,629.67  is  on  the  present  project. 

During  the  fiscal  year  a brush  and  stone  extension  to  the  pile  dike 
constructed  the  preceding  year  has  been  built.  It  was  done  under 
contract  with  B.  T.  Collins,  dated  June  25,  1897.  Work  was  begun 
July  14  and  completed  August  21,  1897.  The  extension  is  200  feet  in 
length  and  is  built  up  to  the  level  of  mean  high  water,  with  a top 
width  of  5 feet. 

Under  a contract  for  dredging,  made  with  Egan  & Bochman,  dated 
July  2, 1897,  work  was  begun  on  September  24  on  the  inner  edge  of  the 
shoal  near  the  end  of  the  crib  dike,  inside  of  the  river,  by  dredging  a 
cut  50  feet  wide  affid  6 feet  deep  at  mean  low  water.  This  was  continued 
with  many  interruptions,  mainly  on  account  of  stormy  weather,  until 
November  9,  when  the  cut  had  been  made  for  a length  of  458  feet.  The 
stormy  weather  continuing,  dredging  was  suspended  and  an  attempt 
made  to  raise  with  the  dredge  the  loose  portion  of  the  crib  dike,  the 
end  of  which  had  been  undermined  during  the  gales  of  the  latter  part  of 
October  and  early  in  November.  One  crib  was  removed.  Dredging 
operations  were  resumed  on  November  18,  in  extending  the  channel 
across  the  Bulkhead  Shoal,  about  400  feet  beyond  the  mouth,  the  con- 
dition of  the  channel  having  changed  so  much  during  the  gales  referred 
to  that  the  widening  of  the  50-foot  cut  was  found  to  be  unnecessary. 
The  effect  of  the  storms  was  the  shoaling  to  4 feet  of  the  cut  which  had 
been  dredged  to  6 feet  and  the  making  of  a 4- foot  channel  of  sufficient 
width  for  present  needs.  A cut  across  the  Bulkhead  Shoal  was  then 
made,  4 feet  deep  and  40  feet  wide,  for  a length  of  675  feet,  resulting  in 
a continuous  channel  4 feet  deep  at  mean  low  water  from  inside  the 
river  to  and  across  the  Bulkhead  Shoal,  outside.  The  quantity  of  mate- 
rial dredged  was  6,254  cubic  yards  and  consisted  principally  of  sand, 
gravel,  and  mud.  That  from  the  inner  work  was  deposited  upon  the 
bay  shore  north  of  the  angle  in  the  pile  jetty,  and  that  from  the  Bulk- 
head Shoal  on  the  west  side  of  the  cut.  The  contract  for  this  work  was 
closed  November  30, 1897. 

This  work  is  in  the  collection  district  of  Delaware.  Wilmington  is  the  nearest 
port  of  entry,  at  which  the  amount  of  revenue  collected  during  the  fiscal  year  end- 
ing June  30,  1898,  is  $23,446. 


Money  statement. 


July  1,  1897,  balance  unexpended $4, 370.  33 

June  30,  1898,  amount  expended  during  fiscal  year 4, 257.  75 


July  1, 1898,  balance  unexpended 112.  58 

July  1, 1898,  outstanding  liabilities 112. 58 


Amount  (estimated)  required  for  completion  of  existing  project 2,  000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J une  30, 1900  2,  000.  00 

Amountrequiredformaintenancedurii'gfiscal  year  ending  June  30, 1900  500. 00 

Submitted  in  compliance  with  requirements  of  sections  2 of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 
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AMOUNTS  APPROPRIATED. 

By  act  approved — 

March  3, 1879  

June  14, 1880  

March  3, 1881 

By  act  passed  August  2, 1882  

By  act  of  August  11, 1888  

By  act  approved  July  13, 1892  

By  act  of  August  18, 1894  


$3,  000 
4,  000 
3,  500 
3,000 
3,  500 

$17, 000 

12,  000 
10, 000 

22,000 


Aggregate 


39, 000 


COMMERCIAL  STATISTICS  FOR  CALENDAR  YEAR  1897. 
Receipts  and  shipments. 


Class. 

Tons. 

Value. 

Receipts : 

Raw^  bone,  rock  phosph&t©,  etc 

31,971 
4, 918 
3,895 
203 

$549,  510 
62,  296 
105,  475 
8,  688 

Pbommol Q In mllAT*  

Huy  dry  goods,  hardware,  etc. 

Total * 

40,  987 

725, 969 

Shipments : 

Railroad  ties  timber,  wood  etc. 

23, 237 
11,  792 
6,  913 
400 

122, 098 
636,  647 
187,  990 
4,000 

Canned  goods,  fertilizers,  sawed  lumber,  etc 

Grain  fruit  cattle,  etc  

G eneral merchandise  

'I'ntal  

42, 142 

950,  735 

Total  receipts  and  shipments 

83, 129 

1,  676, 704 

Vessels  trading  in  Mispillion  River , Delaware. 


Class. 

Number. 

Aggregate 

tonnage. 

Draft. 

Trips. 

Steam  Tina, t, 

1 

3 

18 

2 

14 

1 

100 
33 
1,  250 

45 
5, 600 

Feet. 

5 

4*  to  5£ 
4 to  6 

3J  to  4 

4* 

Semiweekly. 

Daily ; towing. 

Irregularly;  carrying  coal,  wood,  oysters,  and 
general  merchandise. 

Oysters  and  rock. 

Railroad  ties,  piles,  sand,  etc. 

Towing  rafts. 

Tugs * 

Sp.hnnners 

Sloops . ....... 

Rargp.s 

Tugs  

Total 

39 

7,  028 

One  steamer  and  16  sailing  vessels,  of  an  aggregate  of  2,100  tonnage,  were  repaired 
during  the  year. 

The  above  statistics  were  furnished  by  Mr.  George  F.  Pierce,  of  Milford,  Del., 
accompanied  by  the  following  letter: 

Milford,  Del.,  February  5 , 1898. 

Sir:  I have  the  honor  to  transmit  herewith  report  of  commerce  on  Mispillion 
River  for  the  year  ending  December  31,  1897.  Other  duties  have  prevented  an 
earlier  compliance. 

These  statistics  have  been  collected  with  as  much  care  as  possible.  You  will 
please  observe  that  there  has  been  a considerable  increase  in  phosphates  and  canned 
goods.  We  now  have  two  of  the  largest  phosphate  works  in  the  State  and  two  of 
probably  the  largest  canning  establishments.  A freight  and  passenger  steamboat 
from  Philadelphia  to  Milford  has  been  running  twice  a week  since  the  summer  and 
will  run  regularly  when  the  weather  opens.  Another  steamer,  120  feet  long,  will  be 
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put  on,  probably  this  year.  The  pressing  needs  for  piles  for  the  Philadelphia  Harbor 
improvement  and  the  indisposition  of  our  vessels  to  drop  other  freight  to  carry  piles 
has  compelled  the  contractors  to  raft  them  with  tug  power.  A steam  tug  of  ample 
horsepower  is  now  on  the  stocks  here. 

I have  the  honor  to  be,  very  respectfully, 

George  F.  Pierce. 

Gen.  William  F.  Smith, 

United  States  Agent. 


I 7- 


IMPROVEMENT  OF  BROADKILN  RIVER,  DELAWARE. 

For  previous  history  see  Animal  Eeport  of  the  Chief  of  Engineers 
for  1898,  Part  I,  page  166. 

The  amount  estimated  for  the  completion  of  the  existing  project  is 
for  the  improvement  at  the  mouth  of  the  river  as  designed  in  1871  and 
modified  in  1881.  No  work  has  been  done  on  it  since  1890,  and  no 
funds  have  been  available  for  the  purpose.  I do  not  recommend  any 
expenditure  at  present  for  an  outlet  for  the  Broadkiln  into  Delaware 
Bay,  taking  into  consideration  that  success  in  making  it  will  be  most 
uncertain  and  the  probability  that  the  Broadkiln  can  be  connected 
with  the  inland  waterway  from  Chincoteague  Bay  to  Delaware  Bay  at 
Lewes  at  much  less  cost  and  with  greater  advantage  to  both. 

This  work  is  in  the  collection  district  of  Delaware.  Wilmington  is  the  nearest 
port  of  entry,  at  whioh  the  amount  of  revenue  collected  during  the  fiscal  year  ending 
June  30,  1898,  is  $23,446. 

It  was  not  practicable  to  obtain  commercial  statistics. 

Money  statement. 

{Amount  (estimated)  required  for  completion  of  existing  project $21, 500. 00 

Submitted  in  compliance  with  requirements  of  sections  2 of  river  and 
harbor  acts  of  1866  and  1867. 


AMOUNTS  APPROPRIATED. 


By  act  approved — 
March  3, 1873..... 

June  14,  1880 

March  3, 1881 


$10,  000 
5,  000 
5, 000 


By  act  passed  August  2,  1882 $5,  000 

By  act  of  August  11, 1888 10,  000 


Total 35, 000 


18. 

IMPROVEMENT  OF  INLAND  WATERWAY  FROM  CHINCOTEAGUE  BAY 
VIRGINIA,  TO  DELAWARE  BAY,  AT  OR  NEAR  LEWES,  DELAWARE. 

For  previous  history  see  Annual  Report  of  Chief  of  Engineers  for 
1898,  Part  I,  page  166. 

The  amount  expended  on  this  improvement  to  June  30,  1897,  was 
$166,697.70. 

The  river  and  harbor  act  of  June  3,  1896,  appropriated  $25,000  for 
continuing  this  improvement,  to  be  used  from  Delaware  Bay  to  Indian 
River,  and  provided  “that  no  part  of  this  appropriation  shall  be  ex- 
pended until  the  right  of  way  is  secured  without  cost  to  the  United 
States,  bat  the  right  of  way  over  any  railroad  or  county  bridge  shall 
not  be  subject  to  this  proviso  and  may  be  secured  by  condemnation 
proceedings.” 
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It  was  supposed  that  the  United  States  had  secured  the  right  of  way 
along  the  entire  length  of  the  canal,  but,  as  stated  in  my  report  for 
1895,  the  Delaware,  Maryland  and  Virginia  Railroad  Company  denies 
this  as  to  its  railroad  crossings  over  the  line  of  the  canal,  and  that  mat- 
ter is  now  in  litigation.  Until  that  and  possibly  other  disputes  as  to 
title  are  disposed  of  it  is  not  likely  that  much,  if  any,  dredging  work 
can  judiciously  be  done  under  the  project. 

During  the  fiscal  year  efforts  have  been  directed  toward  obtaining' 
title  to  the  crossing,  the  Department  having  decided  to  condemn  the 
land.  It  was  also  decided  by  the  Department  of  Justice  to  proceed 
under  the  State  statute,  as  I was  informed  by  letter  of  October  15, 1897r 
by  the  United  States  attorney  for  the  district  of  Delaware.  Under 
this  statute,  and  upon  advice  of  the  district  attorney,  an  offer  has  beem 
made  by  the  Department  to  the  railroad  company  for  the  conveyance 
of  title  to  the  United  States,  and  commissioners  have  been  appointed 
for  the  purpose  of  appraising  the  value  of  the  company’s  title.  They 
have  had  a meeting  at  Rehoboth  and  are  to  have  a further  meeting 
at  Wilmington  upon  call  of  the  district  attorney.  As  the  commission- 
ers of  Rehoboth,  the  successors  of  the  Rehoboth  Beach  Association, 
may  have  some  remaining  title  to  the  land,  upon  advice  of  the  district 
attorney  an  offer  has  been  made  to  them  also.  This  offer  Governor 
Tunnell,  who  is  one  of  the  members,  informed  me  in  April  last  would 
be  laid  before  the  Board  at  its  next  meeting. 

The  amount  asked  for,  if  appropriated,  will  be  expended  in  continu- 
ing the  improvements  between  Chincoteague  Inlet  and  Delaware  Bay. 
The  most  useful  work  to  be  done  is  between  Ocean  City,  Md.,  and 
Indian  River  Bay. 

Money  statement . 


July  1, 1897,  balance  unexpended $27, 052. 30 

June  30, 1898,  amount  expended  during  fiscal  year . 551. 66 


July  1, 1898,  balance  unexpended 


26, 500. 64 


( Amount  (estimated)  required  for  completion  of  existing  project 156,250.00 

I AmountthatcanbeprofitablyexpendedinfiscalyearendmgJuue30, 1900  100, 000. 00 
] Submitted  in  compliance  with  requirements  of  sections  2 of  river  and 
[ harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


AMOUNTS  APPROPRIATED. 


By  act  of  August  5, 1886 $18,  750 

By  act  of  August  11, 1888 50,  000 

By  act  approved  September  19, 

1890 50,000 


By  act  approved  July  13, 1892.. . 25,  000 


By  act  of  August  18, 1894 $25, 000 

By  act  of  June  3, 1896  25,  000 

Total 193, 750 


I 9. 

IMPROVEMENT  OF  SUSQUEHANNA  RIVER  ABOVE  AND  BELOW  HAVRE 
DE  GRACE,  MARYLAND. 

The  project  for  improvement  above  and  below  Havre  de  Grace  includes 
the  making  of  a 15  foot  low-water  channel  below  the  town  and  th6 
removal  of  the  shoal  on  the  west  side  of  the  channel  opposite  Watson 
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Island,  above  Havre  de  Grace,  to  a depth  of  8 feet  below  mean  low 
water.  The  channel  below  the  town  was  dredged  to  a depth  of  12  feet 
in  1885.  The  survey  of  December,  1891,  showed  that  it  had  partially 
shoaled  again.  The  removal  of  the  eastern  bank  of  the  shoal  opposite 
Watson  Island  has  been  in  progress  since  1883,  and  is  done  to  prevent 
in  a measure  the  formation  of  ice  gorges  at  or  near  the  .town  of  Port 
Deposit,  situated  2^  miles  above  the  island.  About  $32,000  has  been 
expended  in  dredging  this  shoal,  resulting  in  some  temporary  relief, 
but  the  survey  above  referred  to  and  that  of  1894  show  that  the  area 
dredged  had  resumed  nearly  its  original  state  since  the  work  was 

SU&ethe  close  of  the  fiscal  year  ending  June  30,  1897,  $161,067.37 
had  been  expended  on  this  section  of  the  river,  including  $49,729.15 
expended  for  dredging  the  channel  to  the  Fishing  Battery  Light-House, 
for  breakwaters  and  piers,  and  for  other  work  for  the  Fish  Commission. 

The  funds  on  hand  are  of  the  appropriations  of  1890,  1892,  and  1894. 
As  the  amount  is  small  and  is  limited  for  expenditure  above  the  Phila- 
delphia, Wilmington  and  Baltimore  Railroad  Bridge,  no  work  has  been 
undertaken  the  past  fiscal  year,  but  some  dredging  at  Watson  Island 
may  be  needed  soon. 

Susquehanna  River  is  in  the  collection  district  of  Baltimore,  which  is  the  nearest 
port  of  entry.  The  amount  of  revenue  collected  there  during  the  fiscal  year  ending 
June  30,  1898,  is  $1,780,253.99.  ....... 

It  was  impracticable  to  obtain  complete  commercial  statistics. 


Money  statement. 

July  1, 1897,  balance  unexpended - 

July  1, 1898,  balance  unexpended - 


$9,  822.  63 
9,  822. 63 


Amount  (estimated)  required  for  annual  dredging  . . . - 20> 

Submitted  in  compliance  with  requirements  of  sections  2 of  river  and 
harbor  acts  of  1866  and  1867. 


AMOUNTS  APPROPRIATED. 


By  act  approved— 

August  30, 1852 

June  23,  1866  

July  25,  1868  (allotment) 
April  10, 1869  (allotment) 

July  11,  1870  

J une  14,  1880  

March  3, 1881  


$10, 000 
26, 400 
5,000 
990 
12,  000 
28,  000 
15,  000 

$97,  390 


By  act  passed  August  2, 1882  

By  act  approved — 

July  5, 1884 

August  5, 1886  

By  act  of  August  11, 1888 - 

By  act  approved — 

September  19, 1890  - 

July  13,  1892 - ; 

1879,  allotment  from  general  appropriation  for  examinations  ana 

surveys 

By  act  of  August  18,  1894 


25,  000 

20, 000 
6,  000 
10, 000 

4,  000 
4,000 

500 
4,  000 


73, 500 


Aggregate 


170, 890 
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I 10. 


IMPROVEMENT  OF  CHESTER  RIVER,  MARYLAND,  FROM  CRUMPTON  TO 

JONES  LANDING. 


For  previous  history  see  Annual  Report  of  the  Chief  of  Engineers 
for  1898,  Part  I,  page  167. 

The  amount  expended  on  this  improvement  to  June  30,  1897,  was 
$9,480.90. 

No  work  has  been  done  during  the  year.  The  contract  made  with 
Chester  T.  Caler  for  dredging  has  been  extended  to  December  31,  1898. 

The  amount  asked  for,  if  appropriated,  will  be  expended  in  completing 
the  project. 


This  work  is  in  the  collection  district  of  Baltimore,  which  is  the  nearest  port  of 
entry.  The  amount  of  revenue  collected  there  during  the  fiscal  year  ending  June 
30,  1898,  is  $1,780,253.99. 

Money  statement . 

July  1, 1897,  balance  unexpended $1, 519. 10 


July  1, 1898,  balance  unexpended 1, 519. 10 

July  1,  1898,  amount  covered  by  uncompleted  contracts 1, 500.  00 

July  1, 1898,  balance  available 19. 10 


f Amount  (estimated)  required  for  completion  of  existing  project 3,  250.  00 

J A mount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1900  3,  250. 00 

j Submitted  in  compliance  with  requirements  of  sections  2 of  river  and 
[ harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 


AMOUNTS  APPROPRIATED. 


By  act  approved — 

September  19,  1890 $5  000 

July  13,  1892 , 3,000 

By  act  of  August  18,  1894 1 500 

By  act  of  June  3, 1896 1, 500 


Total 11,000 


Contract  in  force  with  Chester  T.  Caler,  dated  December  24, 1896,  approved  Janu- 
ary 5,  1897,  for  dredging  certain  rivers  and  harbors  on  eastern  shore  of  Chesapeake 
Bay.  Time  for  beginning  work,  January  15,  1897,  and  expiration,  June  30,  1898. 
Time  extended  to  December  31,  1898. 


COMMERCIAL  STATISTICS  FOR  CALENDAR  YEAR  1897. 


Chester  River  Steamboat  Company, 

Baltimore , March  23,  1898. 

Sir  : Herewith  we  hand  you  the  information  as  to  value  of  business  of  this  com- 
pany for  the  year  1897. 

Sorry  that  we  can  not  give  you  the  information  in  detail. 

We  brought  to  Baltimore  from  points  on  Chester  River  48,075  tons  of  freight. 
We  took  to  points  on  Chester  River  28,044  tons. 

These  figures  include  the  amount  of  business  done  over  our  entire  route. 

Yours,  respectfully, 


Gen.  William  F.  Smith, 

United  States  Agent . 


Geo.  Warfield,  President. 
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Vessels  trading  in  Chester  River,  Maryland. 


Class. 

Number. 

Aggregate 

tonnage. 

Draft. 

Trips. 

Feet. 

Daily  part  of  the  year,  and  then  triweekly. 

Screw  steamer 

1 

360 

7i 

I II. 

IMPROVEMENT  OF  CHOPTANK  RIVER,  MARYLAND. 

For  previous  history  see  Annual  Report  of  the  Chief  of  Engineers 
for  1898,  Part  I,  page  168. 

For  the  expenditure  of  the  appropriation  of  $2,000  made  by  the  river 
and  harbor  act  of  June  3,  1896,  contract  for  dredging  has  been  made 
with  Chester  T.  Caler,  of  Norfolk,  Va.  This  work  was  to  have  been 
completed  by  June  30,  1898.  The  contract  has  been  extended  to 
December  31,  1898. 

It  is  proposed  to  expend  the  amount  asked  for,  if  appropriated,  in 
continuing  dredging  under  the  project. 

Choptank  River  is  in  the  collection  district  of  Baltimore,  which  is  the  nearest 
port  of  entry.  The  amount  of  revenue  collected  there  during  the  fiscal  year  ending 
June  30,  1898,  is  $1,780,253.99. 

Money  statement. 

J uly  1,  1897,  balance  unexpended - - $1?  840. 37 

July  1,  1898,  balance  unexpended 

July  1,  1898,  amount  covered  by  uncompleted  contract 

f Amount  (estimated)  required  for  completion  of  existing  project 16,  000  00 

J Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1900  10, 000. 00 

| Submitted  in  compliance  with  requirements  of  sections  2 of  river  and 
[ harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 


1,  840. 37 
1,  840. 37 


AMOUNTS  APPROPRIATED. 

By  act  approved — 

June  14, 1880 

March  3, 1881 - 

By  act  passed  August  2, 1882  

By  act  approved — 

July  5, 1884  

August  5, 1886  

By  act  of  August  11, 1888  

By  act  approved — 

September  19, 1890  

July  13, 1892 

By  act  of  August  18, 1894  

By  act  of  J une  3, 1896 

Total 


$5,  000 
5,  000 
5,000 

5. 000 
10,  000 

7,  500 

7,  500 
3,  000 
2,  000 

2. 000 


52,  000 


Contract  in  force  with  Chester  T.  Caler,  dated  December  24, 1896,  approved  Janu- 
ary 5, 1897,  for  dredging  certain  rivers  and  harbors  on  eastern  shore  of  Chesapeake 
Bay.  Time  for  beginning  work,  January  15,  1897,  and  expiration,  June  30,1898. 
Time  extended  to  December  31,  1898. 
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COMMERCIAL  STATISTICS  FOR  CALENDAR  YEAR  1897. 
Receipts  and  shipments. 


Class. 

Tons. 

Value. 

Receipts : 

Xcg,  oysters,  fish,  etc 

116 
3, 721 
396 
7,  000 

$1, 680. 00 
99, 199. 82 
46, 473. 50 
280, 000. 00 

Canned  goods  fertilizers, lumber,  etc .... ...................... ... 

Cattle  horses  sheep  etc  vrtT - ............ 

General  merchandise  

Total  rrTT,,,tr .... ----- 

11, 233 

427,  353. 32 

Shipments: 

Canned  goods  lumber  dour  etc* - - ...... .... 

1,498 
7,  063 
1, 900 

68,  205. 94 
112,  312.  50 
76,  000.  00 

Fruit  cattle  wheat  poultry  etc  . ........ 

General  merchandise 

T0tal  rr  r r T T , . _ 

10,  461 

256,  518. 44 

Total  receipts  and  shipments  - . * , ------------------ 

21, 694 

683,  871. 76 

Vessels  trading  in  ClioptanTc  River , Maryland. 


Class. 

Number. 

Aggregate 

tonnage. 

Draft. 

Trips. 

St.finm  or  ft ........... 

2 

1, 208 

Feet. 

5| 

Daily  service. 

The  above  statistics  were  furnished  by  the  Baltimore,  Chesapeake  and  Atlantic 
Railway  Company,  and  represent  the  business  of  that  line  only. 


I 12. 

IMPROVEMENT  OF  LA  TRAPPE  RIVER,  MARYLAND. 

For  previous  history  see  Animal  Report  of  the  Chief  of  Engineers 
for  1898,  Part  I,  page  169. 

The  amount  expended  to  the  close  of  the  fiscal  year  1897  was  $7,213.87 
and  the  proposed  channel  within  the  river  had  been  completed.  The 
proposed  channel  at  the  mouth,  about  1,600  feet  long,  had  been  dredged 
to  the  approved  width  of  150  feet  for  a distance  of  400  feet  and  to  a 
width  of  100  feet  only  for  the  remaining  1,200  feet.  No  work  has  been 
done  during  the  past  fiscal  year.  The  latter  portion,  therefore,  remains 
to  be  widened  50  feet  in  order  to  conform  to  the  approved  project,  and  it 
is  estimated  that  to  complete  it  $2,  <00  will  be  required  in  addition  to 
the  amount  already  expended  and  originally  estimated  as  the  cost  of 
the  whole  improvement.  This  increase  in  the  estimate  is  solely  due  to 
shoaling  in  the  upper  river  since  the  survey  was  made  and  to  the 
treacherous  character  of  the  material  at  the  bar.  The  latter  consists 
principally  of  live,  pure  sand,  and  already,  during  the  progress  of  the 
first  contract,  at  that  point  it  became  necessary  to  remove  and  pay  for 
a much  larger  quantity  of  material  on  that  account  than  was  estimated 
for  and  the  depth  of  cutting  had  to  be  increased  to  maintain  the 
dredged  depth,  the  contract  beingfor  scow  measurement.  It  is  expected, 
however,  that  the  additional  amount  asked  for  will  complete  the  chan- 
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nel  if  no  unforeseen  slioaling  has  taken  place  since  operations  were 
suspended. 

La  Trappe  River  is  in  the  collection  district  of  Baltimore,  which  is  the  nearest 
port  of  entry.  The  amount  of  revenue  collected  there  during  the  fiscal  year  ending 
June  30,  1898,  is  $1,780,253.99 

Money  statement. 


July  1, 1897,  balance  unexpended $36. 13 

July  1, 1898,  balance  unexpended 36. 13 

f Amount  (estimated)  required  for  completion  of  existing  project 2,  500.  00 


Amount  that  can  he  profitably  expended  in  fiscal  year  ending  June  30, 1900  2, 500.  00 
Submitted  in  compliance  with  requirements  of  sections  2 of  river  and 
harbor  act  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 


AMOUNTS  APPROPRIATED. 


By  act  approved  July  13,  1892 $2,  500 

By  act  of  August  18, 1894 4,  750 

Total - 7, 250 


COMMERCIAL  STATISTICS  FOR  CALENDAR  YEAR  1897. 


Beceipts  and  shipments. 


Class. 

Tons. 

Value. 

Receipts : 

Logs 

500 
350 
2,  608 
3,  000 

$10,  000 
20,  000 
93, 412 
120, 000 

Canned  goods ... .... 

"RVnit,  vefref.a.hlea  cattle  fit ,e 

General  merchandise 

Total 

6, 458 

243,412 

Shipments : 

Coal,  ice,  etc 

820 
1,  322 
1,608 
3,750 

4,  500 
26,  812 
6,  895 
150,  000 

Fertilizers,  flour,  etc 

Potatoes,  hay,  horses,  and  sheep - 

General  merchandise  

Total 

7, 500 

188,  207 

Total  receipts  a.nd  shipments 

13,  958 

431,  619 

Vessels  trading  in  La  Trappe  Biver,  Maryland. 


Class. 

Number. 

Aggregate 

tonnage. 

Draft. 

Trips. 

Steamers . 

3 

1, 075 

Feet. 

9 

) 

Schooners 

4 

300 

8 

> Engaged  in  general  trade. 

Bug  eyes 

3 

150 

6* 

Total 

10 

1,525 

Two  sailing  vessels,  of  aggregate  tonnage  250,  repaired  during  year. 

The  above  statistics  were  furnished  by  C.  C.  Wheeler  & Co.,  of  Hillsboro,  Md. 
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2 13. 

IMPROVEMENT  OF  WARWICK  RIVER,  MARYLAND. 

For  previous  history,  see  Annual  Report  of  the  Chief  of  Engineers 
for  1898,  Part  I,  page  169. 

At  the  close  of  the  fiscal  year  ending  June  30,  1897,  $13,918.82  had 
been  expended  for  the  improvement  of  this  river,  of  which  $7,918.82 
was  on  the  present  project. 

Under  contract  dated  December  24, 1896,  made  with  Chester  T.  Caler, 
of  Norfolk,  Va.,  for  the  expenditure  of  the  appropriation  of  $2,000  made 
by  the  river  and  harbor  act  of  June  3, 1896,  dredging  was  begun  on  June 
20,  1898,  at  a point  400  feet  below  Cedar  Point,  and  carried  on  in  an 
upriver  direction  to  the  end  of  the  fiscal  year.  The  channel  was 
widened  and  deepened  where  necessary  for  a distance  of  1,900  feet, 
removing  10,451  cubic  yards  of  material.  This  was  scowed  away  and 
deposited  in  40  feet  of  water  in  the  Choptank  River,  just  above  Jamaica 
Point.  The  channel  made  was  100  feet  wide  and  10  feet  deep  at  mean 
low  water,  resulting  in  a channel  of  the  approved  dimensions  from  the 
Choptank  River  to  Devils  Wind  Gap.  This  leaves  about  2,050  feet  of 
the  channel  in  the  upper  river  to  be  dredged  to  the  approved  dimen- 
sions and  some  dredging  in  the  turning  basin  to  complete  the  project. 
The  work  on  this  contract  will  be  completed  shortly,  the  time  for  the 
expiration  of  the  contract  having  been  extended  by  authority  of  the 
Chief  of  Engineers. 

It  is  proposed  to  expend  the  amount  asked  for,  if  appropriated,  in 
continuing  dredging  under  the  project. 

Warwick  River  is  in  the  collection  district  of  Baltimore,  which  is  the  nearest  port 
of  entry.  The  amount  of  revenue  collected  there  during  the  fiscal  year  ending  June 
30,  1808,  is  $1,780,253.99. 

Money  statement. 


July  1,  1897,  balance  unexpended $2, 081. 18 

June  30, 1898,  amount  expended  during  fiscal  year 528.  70 


July  1,  1898,  balance  unexpended 1,  552, 48 

July  1,  1898,  outstanding  liabilities $950. 00 

July  1,  1898,  amount  covered  by  uncompleted  contracts 550.00 

1,500.00 


July  1,  1898,  balance  available  ...» 52. 48 

f Amount  (estimated)  required  for  completion  of  existing  project 8,  000.  00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1900  6, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2 of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 


AMOUNTS  APPROPRIATED. 


By  act  approved  June  14,  1880  $3, 000 

By  act  approved  March  3,  1881 3, 000 

Total 6,000 

By  act  approved  July  13,  1892 6,  000 

By  act  of  August  18,  1894 2,  000 

By  act  of  June  3,  1896  2, 000 

Total  on  present  project 10,  000 

Aggregate 16,000 
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Contract  in  force  with  Chester  T.  Caler,  dated  December  24,  1896,  approved  Jan- 
uary 5, 1897,  for  dredging  certain  rivers  and  harbors  on  eastern  shore  of  Chesapeake 
Bay.  Time  for  beginning  work,  January  15,  1897,  and  expiration,  June  30,  1898. 
Time  extended  to  December  31,  1898. 


COMMERCIAL  STATISTICS  FOR  CALENDAR  YEAR  1897. 
Receipts  and  shipments. 


Class. 

Tons. 

Value. 

Receipts : 

811 

$23,212.60 

175 

4,  375. 20 

650 

26,  000.  00 

1,636 

53,  587. 80 

Shipments : 

365 

21,  790.  00 

1,078 

25,  711. 20 

630 

25,  200.  00 

2,073 

72, 701. 20 

3,  709 

126,  289. 00 

Vessels  trading  in  Warwick  River , Maryland. 


Class. 

Number. 

Aggregate 

tonnage. 

Draft. 

Trips. 

2 

1, 208 

Feet. 

5* 

Daily  service. 

The  above  statistics  were  furnished  by  the  Baltimore,  Chesapeake  and  Atlantic 
Railway  Company,  and  represent  the  business  of  that  line  only.  About  100  sloops, 
bugeyes,  and  schooners  also  trade  here. 


I 14. 

IMPROVEMENT  OF  BROAD  CREEK  RIVER,  DELAWARE. 

For  previous  history  see  Annual  Report  of  the  Chief  of  Engineers 
for  1898,  Prat  I,  page  170.  „ , . _ 

The  amount  expended  to  June  30,  1897,  was  $45,069.26,  of  which 
$35,000  was  expended  before  the  adoption  of  the  present  project  and 
$5,000  for  the  removal  of  a bar  extending  from  the  railroad  bridge  at 
Seaford  toward  the  mouth,  on  the  Nanticoke  River. 

The  river  and  harbor  act  of  June  3,  1896,  appropriated  $5,000  tor 
continuing  the  improvement  of  Broad  Creek  River,  and  contract  for 
dredging  has  been  made  with  Chester  T.  Caler,  of  Norfolk,  Va.  No 
work  has  been  done  during  the  past  fiscal  year.  The  contract,  which 
embraces  other  improvements  along  the  eastern  shore  of  Chesapeake 
Bay,  has  been  extended  to  December  31,  1898,  and  it  is  expected  that 
all  the  work  on  it  will  be  completed  by  that  time. 

The  amount  asked  for,  if  appropriated,  will  be  expended  in  continu- 
ing the  improvements  toward  Laurel,  in  accordance  with  the  project. 

Broad  Creek  is  in  the  collection  district  of  Delaware.  Wilmington  is  the  nearest 
port  of  entry,  at  which  the  amount  of  revenue  collected  for  the  fiscal  year  ending 
June  30,  1898,  is  $23,446. 

It  was  not  practicable  to  obtain  complete  commercial  statistics. 
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Money  statement. 

July  1,  1897,  balance  unexpended 


$4,  930.  74 


July  1,  1898,  balance  unexpended 4,  930.  74 

July  1,  1898,  amount  covered  by  uncompleted  contracts 4,  930.  74 


T Amount  (estimated)  required  for  completion  of  existing  project 5,  000.  00 

J Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1900  5,  000.  00 
] Submitted  in  compliance  with  requirements  of  sections  2 of  river  and 
[ harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


AMOUNTS  APPROPRIATED. 


By  act  approved — 

June  14, 1880  $5,  000 

March  3, 1881 10,000 

By  act  passed  August  2, 1882 5,  000 

By  act  approved  August  5, 1886..  10,  000 
By  act  of  August  11, 1888 5,  000 


Total 35,  000 


By  act  approved  July  13, 1892 $5,  000 


By  act  of  August  18, 1894 *5,  000 

By  act  of  June  3, 1896  5,  000 

Total,  present  project 15,  000 

Aggregate 50,000 


Contract  in  force  with  Chester  T.  Caler,  dated  December  24, 1896,  approved  January 
5, 1897,  for  dredging  certain  rivers  and  harbors  on  eastern  shore  of  Chesapeake  Bay. 
Time  for  beginning  work,  January  15,  1897,  and  expiration,  June  30,  1898.  Time 
extended  to  December  31, 1898. 


I 15. 

IMPROVEMENT  OF  NANTICOKE  RIVER,  DELAWARE. 


For  previous  history  see  Annual  Eeport  of  the  Chief  of  Engineers 
for  1898,  Part  I,  page  171. 

The  amount  expended  on  this  improvement  to  June  30, 1897,  was 
$59.12. 

No  work  has  been  done  during  the  past  fiscal  year.  The  contract 
with  Chester  T.  Caler,  dated  December  24,  1896,  has  been  extended  to 
December  31, 1898. 

N anticoke  River  is  in  the  collection  district  of  the  eastern  district  of  Maryland. 
Cri  shield  is  the  nearest  port  of  entry.  As  no  dutiable  articles  are  discharged  there, 
no  revenue  was  collected  during  the  fiscal  year. 

Money  statement. 


July  1,  1897,  balance  unexpended $2, 940. 88 

June  30,  1898,  amount  expended  during  fiscal  year 125. 00 


July  1,  1898,  balance  unexpended 2,  815. 88 

July  1,  1898,  amount  covered  by  uncompleted  contracts 2,  815. 88 


f Amount  (estimated)  required  for  completion  of  existing  project 10, 000.  00 

J Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1900  3,  000.  00 

j Submitted  in  compliance  with  requirements  of  sections  2 of  river  and 
[ harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  J une  4,  1897. 


AMOUNT  APPROPRIATED. 

By  act  of  June  3,  1896  $3;  000 

* This  appropriation  was  applied  to  removing  bar  on  Nanticoke  River,  under  the 
terms  of  the  appropriation. 
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Contract  in  force  with  Chester  T.  Caler,  dated  December  24,  1896,  approved  Jan- 
uary 5, 1897,  for  dredging  certain  rivers  and  harbors  on  eastern  shore  of ^ Chesapeake 
Bay.  Time  for  beginning  work,  January  15,  1897,  and  expnation,  June  30,  1898. 
Time  extended  to  December  31,  1898. 


COMMERCIAL  STATISTICS  FOR  CALENDAR  YEAR  1897. 
Receipts  and  shipments. 


Class. 

Tons. 

Value. 

242 

$5, 211 

Raw  bone,  phosphate,  ship  iimoer,  etc - 

3, 495 

80, 963 

Chemicals,  fertilizers,  flour,  lumber,  etc 

535 

25, 742 

General  merchandise 

975 

39, 000 

5,247 

150,  916 

Shipments:  j , , A+r>.  

2,  300 

145,  550 

Canned  goods,  basket  and  barrel  material,  mmoer,  - 

8,  518 

348,  228 

Berries,  peaches,  grain,  poultry,  etc 

950 

38,  000 

trenerai  * 

11,768 

531, 778 

17,  015 

682, 694 

Vessels  trading  in  Nanticohe  River,  Delaware  and  Maryland. 


Class. 

Number. 

Aggregate 

tonnage. 

Draft. 

Trips. 

Passenger  and  freight  steamer 

Cnh nnn nrfl  orifl  fll fiOTifl 

1 

Unknown. 

459 
1, 200 

Feet. 

6 

5 to  7 

Triweekly. 

Grain,  lumber,  and  fertilizers. 

Fifty  sailing  vessels,  of  700  tons  aggregate  tonnage,  built  and  repaired  during  the 

y<The  above  statistics  were  furnished  by  the  Baltimore,  Chesapeake  and  Atlantic 
Railway  Company. 


I 1 6. 


IMPROVEMENT  OF  WICOMICO  RIVER,  MARYLAND. 


For  previous  history  see  Annual  report  of  the  Chief  of  Engineers 

f°The  amount  expended  by  the  General  Government  for  the  improve- 
ment of  this  river  to  June  30,  1897,  was  $19,473.60. 

No  work  has  been  done  during  the  past  year.  The  expenditures  were 
for  office  expenses.  The  contract  made  with  Chester  T.  Caler  for  dredg- 
ing has  been  extended  to  December  31, 1898. 

Wicomico  River  is  in  the  collection  district  of  the  eastern  district  of  Maryland. 
Crisfield  is  the  nearest  port  of  entry.  As  no  dutiable  articles  are  discharged  the  , 
no  revenue  was  collected  during  the  fiscal  year, 


Money  statement. 

July  1, 1897,  balance  unexpended......  - ----- 

June  30,  1898,  amount  expended  during  fiscal  year  .. 


$3,  726. 40 
128. 20 


July  1, 1898,  balance  unexpended ......... 

July  1,  1898,  amount  covered  by  uncompleted  contracts 


3, 598. 20 
3, 598. 20 
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By  act  of— 

June  10, 1872... 
March  3, 1873  . . 
June  28,1874... 
March  3, 1875  . . 
August  14, 1876 
June  18, 1878... 
March  3,  1879.. 
June  14, 1880... 
March  3,  1881.. 
July  5,  1884 


AMOUNTS  APPROPRIATED. 


$5,  000 
5, 000 
5,  000 
5,  000 
5,  000 
5,000 
3,  000 
5,  000 
2,  000 
10,  000 


• Total 


50,  000 


September  19,  1890 

July  13,  1892 

August  18, 1894  

June  3, 1896 


10,  000 
6,  500 
3,000 
3,  700 


Total  on  present  project 
Aggregate 


23,  200 
73, 200 


C°eIl^t3n  f?rc®  Tlth  Chester  T-  Caler,  dated  December  24,  1896,  approved  Janu- 
ary  5, 1897,  tor  dredging  certain  rivers  and  harbors  on  eastern  shore  of  Chesapeake 
Bay.  lime  for  beginning  work,  January  15,  1897,  and  expiration,  June  30,  1838. 
Time  extended  to  December  31,  1898.  ^ 


COMMERCIAL  STATISTICS  FOR  CALENDAR  YEAR  1897. 


Receipts  and  shipments. 


Class. 

Tons. 

Yalue. 

Receipts: 

Bone,  phosphate  rock,  oysters,  etc 

4,723 

75,531 

968 

5,257 

$55,  736 
633,  722 
30, 158 
210, 000 

Fertilizers,  flour,  dressed  lumber,  millwork,  etc 
Horses,  cattle,  grain,  etc 

General  merchandise 

Total 

Shipments : 

Coal,  wood,  ship  timber 

86, 479 

929,  616 

15, 450 
13,  071 
3,  523 
28,  750 

25,  465 
198, 270 
164,  378 
1, 150, 000 

Canned  goods,  fertilizers,  machinery,  etc  ' ' ' ’ 

Corn,  wheat,  fruit,  etc  . 

General  merchandise 

Total 

Total  receipts  and  shipments 

60,  794 

1, 538, 113 

147, 273 

2,467,729 

Vessels  trading  in  Wicomico  River , Maryland. 


Class. 

Number. 

Aggregate 

tonnage. 

Draft. 

Trips. 

Steamer 

1 

13 

1 

1 

704 

589 

400 

600 

Feet. 

5* 

5 to  8| 

Triweekly. 

Weekly. 

Occasionally. 

Monthly. 

Schooners 

T)n  

Do 

R„^l1w»ab£Ve  8tati8tic8  "’cr®  furnished  by  the  Baltimore,  Chesapeake  and  Atlantio 
Railway  Company  and  the  Hon.  E.  Stanley  Toadvin.  of  Salisbury,  Md.  Atlantl° 
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I 17- 

IMPROVEMENT  OF  MANOKIN  RIVER,  MARYLAND. 

For  previous  history  see  Annual  Report  of  the  Chief  of  Engineers  for 

18No  work  hasten7  done  on  the  improvement  during  the  xrast  fiscal 
year.  The  amount  expended  to  June  30,  1897,  is  $18,975. 

1 The  river  and  harbor  act  of  June  3, 1896,  appropriated  $4,000  for 
continuing  the  improvement,  but  directed  that  $1,000  of  the  appropri- 
ation should  be  expended  in  improving  the  r,v®' ^bR,Xe  ot  County 
Creek  and  a point  on  the  river  known  as  the  Red  Budge  or  Coi unty 
Wharf  After  due  advertisement  a contract  was  made  with  Chester 
T.  Caler,  of  Norfolk,  Ya.,  at  cents  per  cubic  yard,  place  measure- 
ment for  the  dredging  required.  Under  this  contract  it  is  proposed  to 
widen  i the 60  foot  cut  It  the  -Flats”  to  80  feet  and  to  redredge  where 
the  channel  is  found  to  have  shoaled;  and  in  the  upper  rivei  to  widen 
and  deepen  the  channel  to  50  feet  and  6 feet,  respectively,  between 
Dashiells  Creek  and  the  steamboat  wharf,  as  far  as  the  available  funds 

will  permit,  at  both  places.  . . 

It  was  impracticable  to  obtain  commercial  statistics. 

Ma nokin  River  is  in  the  collection  district  of  the  eastern  district  of  Maryland. 
CHsSd  is  the  nearest  port  of  entry.  As  no  dutiable  articles  are  discharged  there, 
no  revenue  was  collected  during  the  fiscal  year. 

Money  statement. 

. $4,025.00 

July  1, 1897,  balance  unexpended ' * y 

^ ^ 4,025.00 

July  1, 1898,  balance  unexpended - - - - *--*;• 4 025  00 

July  1, 1898,  amount  covered  by  uncompleted  contracts.... * ‘ 

r Amount  (estimated)  required  for  completion  of  existing  project.. .....  9,  000.  00 

J Amo^tthat  can  beprofitably  expended  in  fiscalyear  ending  June^A900  4,500.00 

^ Submitted  in  compliance  with  requirements  ot  sections  2 of  rive: r and 
[ harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 


AMOUNTS  APPROPRIATED. 

By  act  approved—  $7,500 

September  19, 1890  7 500 

J uly  13, 1892  - - 4!  000 

Act  of  August  18, 1894 *4.  000 

Act  of  June  3, 1896 - 

23,000 

Total 

S/  ’Time  for  beginning  work  January  15,  1897,  and  expiration  June  30,  1898. 
Time  extended  to  December  31, 1898. 


I 18. 

IMPROVEMENT  OF  POCOMOKE  RIVER,  MARYLAND,  BELOW  SNOW  HILL. 

For  previous  history  see  Annual  Report  of  the  Chief  of  Engineers 
for  1898,  Part  I,  page  173. 

The  amount  expended  on  this  improvement  to  June  30,  1897,  was 
$24,987.26,  of  which  $4,487.26  was  on  the  present  project.  _ 

* Of  this  amount,  $2,000  is  for  work  in  the  upper  river  not  covered  by  the  project. 
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No  work  has  been  done  on  the  improvement  during  the  oast  fiscal 
year. 

It  is  proposed  to  expend  the  amount  asked  for,  if  appropriated  in 
dredging  the  channel  to  the  full  width  and  depth  in  accordance  with 
the  project. 


~ Pocomoke  River  is  in  the  collection  district  of  the  eastern  district  of  Maryland. 
Cnsheld  is  the  nearest  port  of  entry.  As  no  dutiable  articles  are  discharged  there' 
no  revenue  was  collected  during  the  fiscal  year.  & ’ 


Money  statement. 

July  1,  1897,  balance  unexpended 


$512. 74 


July  1,  1898,  balance  unexpended. . 
July  1,  1898,  outstanding  liabilities 


512.  74 
373.  63 


July  1,  1898,  balance  available 


f ■^moun^  (estimated)  required  for  completion  of  existing  project 9 000. 00 

I Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1900  4 500  00 

j Submitted  in  compliance  with  requirements  of  sections  2 of  river  and 
l harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 


By  act  approved — 
June  18, 1878.. 
March  3, 1879  . 
August  5, 1886 


AMOUNTS  APPROPRIATED. 


$10,  000 
2,  500 
8,  000 


Total 

By  act  of  June  3, 1896 


20,  500 
5,  000 


Aggregate 


25, 500 


COMMERCIAL  STATISTICS  FOR  CALENDAR  YEAR  1897. 
Receipts  and  shipments. 


Class. 

Tons. 

Value. 

Receipts : 

Coal,  dimension  stone,  ice,  etc  . . . 

1, 228 
2,  878 
593 
1, 455 

$6, 990 
76,  254 
19,  240 
58,  200 

Fertilizers,  flo  nr,  mill  work,  etc  

Cattle,  hogs,  hav,  etc 

General  merchandise 

Total 

Shipments : 

Cord  wood,  logs,  ship  timber,  etc. . . 

6, 154 

160,  684 

2, 303 
18,  061 
5,  210 

27,  795 
298,  080 
122,  432 

Canned  goods,  crates,  lumber,  etc  . 

Fruit,  grain,  eggs  etc  

Total 

Total  receipts  and  shipments  

25,  574 

448,  307 

31/7281 

608,  991 

ENG  98 74 
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Vessels  trading  in  Pocomoke  Fiver,  Maryland. 


Class. 

Number. 

Aggregate 

tonnage. 

Draft. 

Trips. 

Passenger  and  freight  steamers 

Schooners  and  sloops — 

1 

Unknown. 

654 
6,  610 

Feet. 

6.5 
5 to  7 

Semiweekly. 

Grain,  lumber,  fertilizers. 

Ninety  sailing  vessels,  schooners,  sloops,  barges,  and  bngeyes,  of  a tonnage  of 
4’6Tte  st"c*  Chesapeake  and  Atlantic  Railway 

Company. 


I IQ. 

IMPROVEMENT  OF  QUEENSTOWN  HARBOR,  MARYLAND. 

For  previous  history  see  Annual  Report  of  the  Chief  of  Engineers 

for  1898,  Part  I,  page  174.  T -,oq7  wa„ 

The  amount  expended  on  this  improvement  to  June  30,  1897,  was 
$17,288.73,  of  which  $14,000  was  on  previous  projects. 

No  work  has  been  done  during  the  past  year. 

entajT.611  Th  <T am  ount^of  ^“0“  terttZi 
30,  1898,  is  $1,780,253.99. 

Money  statement. 

, . $1,711.27 

July  1, 1897,  balance  unexpended....  473 .75 

June  30, 1898,  amount  expended  during  fiscal  year 

1 237  52 

July  1,  1898,  balance  unexpended ’ 200’.  00 

July  1,  1898,  outstanding  liabilities - 

, 1, 037. 52 

July  1, 1898,  balance  available 


AMOUNTS  APPROPRIATED. 

By  act  approved — 

March  3,  1871 - 

June  10,  1 72 

March  3,  1879 - - 

Total 

By  act  of  June  3, 1896 

Aggregate - 


$5,  000 
6,  000 
3,  000 


14,  000 
5,  000 


19, 000 


COMMERCIAL  STATISTICS  FOR  CALENDAR  YEAR  1897. 

Traffic. 

Per  Chester  River  Steamboat  Company,  freight - tons . . ^3,  8o7 

Per  Queen  Anne’s  Railroad  Company,  freight on’  703 

Per  Queen  Anne’s  Railroad  Company,  passengers ’ 

Theservice  of  the  Queen  Anne’s  Railroad  Company  was  performed l by  the  steamer 
B.  S.  Ford  and  embraces  only  the  period  from  April  8 to  December  31, 189/. 

Vessels  trading  in  Queenstown  Harbor,  Maryland. 

The  Chester  River  Steamboat  Company’s  steamer  Emma  A.  Ford,  533  ^egi^ered 
tonnage  mahes  daily  trips  five  months* in  the  year,  and  then  triweekly.  The  Queen 
lZ*f  Reread  steamers.  & Ford  has  a registered  tonnage  of  417  tons. 
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I 20. 

IMPROVEMENT  OF  ROCKHALL  HARBOR  AND  INNER  HARBOR  AT 
ROCKHALL,  MARYLAND. 


For  previous  history  see  Annual  Beport  of  the  Chief  of  Engineers 
for  1898,  Part  I,  page  174. 

The  amount  expended  on  this  improvement  to  June  30,  1897,  was 
$699.10.  7 ’ 

At  the  beginning  of  the  fiscal  year  1898  operations  were  in  progress 
in  both  sections  and  were  continued,  with  some  interruption  during  the 
winter,  to  June  14,  1898.  During  this  time  the  channel  across  Swan 
Point  bar  was  carried  to  the  10-foot  depth  in  Chesapeake  Bay,  remov- 
ing 69,260  cubic  yards  of  material,  and  in  the  inner  harbor  the  channel 
was  carried  to  the  old  pier  at  Bockhall  and  a turning  basin,  embracing 
both  the  old  and  new  piers,  was  made  at  the  latter  place,  removing 
48,079  cubic  yards  of  material.  The  dredged  material  consisted  largely 
of  hard  sand  and  clay,  and  was  deposited  in  shoal  water  on  the  west 
side  under  Swan  Point  bar,  below  Huntingfield  Point,  except  a small 
quantity  at  the  new  pier,  which  was  thrown  over  back  of  the  bulkhead. 
The  length  of  the  outer  cut  is  4,600  feet  and  the  width  80  feet,  and  the 
width  of  the  inner  cut  is  100  feet.  This  completes  the  project. 

The  operations  have  resulted  in  a continuous  10-foot  mean  low-water 
navigation  from  Bockhall  to  Cheaspeake  Bay,  shortening  the  distance 
to  Baltimore  considerably. 


Rockhall  is  in  the  collection  district  of  Baltimore,  which  is  the  nearest  port  of 
entry.  The  amount  of  revenue  collected  there  during  the  fiscal  year  ending  June  30 
1898,  is  $1,780,253.99.  , 


Money  statement. 


July  1,  1897,  balance  unexpended $15  900.90 

Jnne  30,  1898,  amount  expended  during  fiscal  year ’’  14  752*  28 


July  1,  1898,  balance  unexpended 
July  1,  1898,  outstanding  liabilities 


By  act  of  June  3,  1896 


AMOUNT  APPROPRIATED. 


$16, 600 


COMMERCIAL  STATISTICS  FOR  CALENDAR  YEAR  1897 
Receipts  and  shipments. 


Class. 

Tons. 

Value. 

Receipts : 

Flour,  lumber,  shingles,  etc 

1,124 

4,180 

$16,  600 
167,  200 

General  merchandise 

Total 

Shipments : 

Com,  wheat,  oats,  etc 

5,  304 

183,  800 

5,  630 
2,  280 

104,  500 
91,  200 

General  merchandise 

Total 

Total  receipts  and  sliipments 

7,  910 

195,  700 

— _ 

13,  214 

379^500 
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Vessels  trading  at  Bockhall,  Md. 


Class. 

Number. 

Aggregate 

tonnage. 

Draft. 

Trips. 

1 

19 

1 

215 

862 

6 

Feet. 

7i 

5£to  7* 
3* 

Daily,  except  Sunday,  about  10 
months;  then  triweekly. 

Semi  weekly. 

olcJiuei  

Schooners,  sloops,  and  hugeyes . . - 
Bugeye 

'j'nfpl  

21 

1,  083 

The  above  statistics  were  furnished  by  Mr.  ueorge  vv  V ^ 

River  Steamboat  Company,  as  to  the  traffic  of  that  company ; the  remainder  by  Mr. 
John  R.  Beckett,  inspector,  Engineer  Department. 


I 21. 

REMOVING  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDANGERING 

NAVIGATION. 

Wreck  of  steamboat  Delaware.— This  was  reported  on  August  31, 1897, 
bv  the  Wilmington  and  Northern  Railroad  Company.  The  vessel  was 
formerly  called  the  Perry , and  was  a side- wheel  steamer,  152  feet  long, 
25  feet  beam,  and  7£  feet  draft.  Upon  examination  it  was  found  sunk 
in  the  Christiana  River  just  above  the  Baltimore  and  Ohio  Railroad 
drawbridge,  about  60  feet  off  shore,  with  a foot  of  water  above  the  deck 
at  mean  low  water.  The  wreck  in  its  position  endangered  navigation, 
and  its  removal  having  been  authorized  and  an  allotment  of  $750  made 
therefor,  a contract  was  made,  after  due  advertisement,  with  Trank  C. 
Arthur,  of  Philadelphia,  the  lowest  bidder,  for  its  removal,  at  $385. 
The  work  of  removal  was  begun  on  November  12  and  completed  on 
December  6,  1897.  The  wreck  was  broken  up  by  blasting  with  dyna- 
mite, and  the  debris  placed  on  shore,  above  high  water.  The  entire 

cost  was  $533.46.  __  , 1Q  1QQ7 

Wreck  of  schooner  Del  May. — This  was  reported  November  13,  1897. 
Upon  examination  it  was  found  to  be  an  oyster  boat  lying  sunk  in  12 
feet  of  water  2#  miles  southeast  of  Solomons  Lump  Light  and  2 miles 
southeast  of  Holland  Island  Bar  Light,  in  Chesapeake  Bay,  Maryland. 
This  placed  her  in  an  almost  direct  course  between  the  two  light- 
houses, and  in  the  channel  used  by  steamers  and  sailing  craft.  lhe 
removal  of  the  wreck  having  been  authorized  and  an  allotment  ot 
$1  100  made  therefor,  contract  was  entered  into,  after  advertisement, 
with  Frank  C.  Arthur,  of  Philadelphia,  at  $850.  This  was  the  lowest 
bid  in  proper  form,  one  lower,  that  of  Louis  E.  Broom,  of  Baltimore, 
at  $700,  being  defective.  The  work  of  removing  the  wreck  was  begun 
January  25  and  completed  February  7,  1898.  The  wreck  was  blown 
up  with  dynamite,  and  the  debris  removed  and  placed  above  high 
water,  a part  of  it  at  Crisfield,  Md.,  and  the  remainder  at  Norfolk,  Ya. 

The  entire  cost  was  $991.77.  . ^ 7 

Wreck  of  scow  sunk  at  Bothwells  Landing , m Smyrna  River , Vela- 
ware.— This  was  reported  in  September,  1897.  The  scow  was  part  of  a 
dredging  contractor’s  plant,  and  was  left  on  the  river  when  he  fai  ed. 
It  was  originally  fastened  to  the  bank,  but  slipped  away  into  the  chan- 
nel and  sank,  obstructing  navigation.  Its  removal  having  been 
authorized  and  an  allotment  of  $150  made  therefor,  work  thereon  was 
begun  June  29, 1898,  and  at  the  close  of  the  fiscal  year  was  still  m 
progress. 
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Wrecks  of  barges  J.  E.  Gillingham  and  William  E.  Weller. — It  was 
reported  to  me  in  March,  1898,  by  the  collector  of  customs  at  Baltimore, 
that  there  were  three  submerged  wrecks  at  the  mouth  of  the  Elk  River, 
Maryland, which  were  endangering  navigation.  Upon  examination,  one 
of  them,  the  J . E.  Gillingham , was  found.  This  was  wrecked  about 
December  24, 1897,  loaded  with  gas  coal,  and  sunk  about  2 miles  southeast 
from  Turkey  Point,  directly  in  the  channel  of  the  river,  and  dangerous  to 
navigation.  A wrecking  schooner  was  engaged  at  the  time  of  the  exam- 
ination in  removing  the  cargo  of  coal.  The  barge  was  about  100  feet 
long  and  20  feet  beam,  and  was  lying  in  21  feet  of  water,  with  9 feet  of 
water  over  her  deck.  No  other  wrecks  could  be  found.  The  removal 
of  the  Gillingham  having  been  authorized  and  an  allotment  of  $1,200 
made  therefor,  a contract  was  made,  after  due  advertisement,  with 
Charles  W.  Johnston,  of  Philadelphia,  the  lowest  bidder,  at  $745.  Work 
thereon  was  begun  on  June  30,  1898,  and  at  the  close  of  the  fiscal  year 
operations  were  still  in  progress.  Upon  a further  search,  later,  for 
the  other  two  wrecks  reported,  the  wreck  of  another  barge,  believed 
to  be  the  William  E.  Weller , was  found  lying  in  12  feet  of  water,  con- 
siderably settled  in  the  mud,  about  1 mile  from  Turkey  Point,  on  a line 
with  the  Turkey  Point  light  house  and  the  outer  end  of  Howells  Point. 
The  removal  of  the  wreck  has  been  authorized,  but  work  thereon  is 
suspended  for  the  present  by  direction  of  the  Secretary  of  War.  It  has 
been  buoyed,  and  its  bearings  from  near-by  points  are  from  Turkey 
Point  light  house  ENE.,  from  Locust  Point  light  house  SSW.,  and  from 
Grove  Point  light  house  NW.  £ W. 


Abstract  of  proposals  received  by  Gen.  William  F.  Smith,  United  States  agent,  and  opened 
November  1,  1897,  for  removing  wreck  of  steamboat  Delaware,  in  Christiana  River, 
Delaware. 


No. 

Name  and  address  of  bidder. 

Time  to— 

Com- 

mence. 

Com- 

plete. 

Price. 

1 

Chas.  Smedlev,  New  York 

Days. 

10 

10 

10 

3 

Days. 

40 

ito  Ron 

2 

F.  C.  Arthur,  Philadelphia,  Pa.  a 

30 

9"!  Uvw 

385 

3 

Atlas  Dredging  Co.,  Wilmington,  Del 

30 

30 

575 

7Q7 

4 

John  L.  Mills,  Camden,  N.  J 

5 

John  C.  Ross,  Lewes,  Del 

10 

10 

10 

30 

1*7  1 

74.1 

6 

Chas.  W.  Johnston,  Philadelphia,  Pa 

00 

10 

i 

850 

618 

7 

John  J.  Williams,  South  Chester,  Pa 

a Contract  made  with  F.  C.  Arthur. 


Abstract  of  proposals  received  by  Gen.  William  F.  Smith,  United  States  agent,  and  opened 
January  3,  1898,  for  removal  of  wreck  of  schooner  Del  May,  in  Chesapeake  Bay 
Maryland. 


No. 

Name  and  address  of  bidder. 

Time  to— 

Commence. 

Com- 

plete. 

Amount. 

Remarks. 

1 

2 

Frank  C.  Arthur,  Philadelphia,  Pa.  a 

Louis  E.  Broom,  Baltimore,  Md 

10  days  after 
notification. 

Days. 

30 

30 

$850 

700 

2, 000 
1, 400 

Defective — no  guar- 
anty, etc. 

3 

Henry  Seymour,  Norfolk,  Va 

do  .. 

30 

4 

J . T.  Gibbs,  for  W m.  H.  French,  Norfolk 
Va. 

do 

30 

a Contract  made  with  Frank  C.  Arthur. 
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Abstract  of  proposals  received  by  Gen.  William  F.  Smith,  United  States  agent,  and  opened 
June  7,  1898 , for  removal  of  wreck  of  barge  J.  E.  Gillingham,  at  mouth  of  Elk  River, 
Maryland. 


No. 


Name  and  address  of  bidder. 


1 Lewis  E.  Broom,  Baltimore,  Md 

2 Charles  W.  Johnston,  Philadelphia,  Pa.  a 

3 John  C.  Boss,  Lewes,  Del % 


Time  to — 

Com- 

mence. 

Com- 

plete. 

Amount. 

Days. 

10 

Days. 

30 

$800 

10 

30 

745 

10 

30 

995 

a Contract  made  with  Charles  W.  J ohnston. 


APPENDIX  J. 


IMPROVEMENT  OF  PATAPSCO  RIVER  AND  BALTIMORE  HARBOR, 

MARYLAND. 


REPORT  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1898,  WITH  OTHER 
DOC UMENTS  RELA  TING  TO  THE  WORKS.  OFFICERS  IN  CHARGE,  BRIG. 
GEN.  PETER  C.  HA  INS,  UNITED  STATES  VOLUNTEERS,  COLONEL, 
CORPS  OF  ENGINEERS,  AND  LIEUT.  CHARLES  W.  KUTZ,  CORPS  OF 
ENGINEERS. 

IMPROVEMENTS. 


1.  Patapsco  River  and  channel  to  Balti- 

more, Maryland. 

2.  Channel  to  Curtis  Bay,  in  Patapsco 

River,  Baltimore  Harbor,  Maryland. 


3.  Harbor  of  Southwest  Baltimore 

(Spring  Garden),  Maryland. 

4.  Removing  sunken  vessels  or  craft  ob- 

structing or  endangering  navigation. 


United  States  Engineer  Office, 

Baltimore , Md .,  July  19 , 1898. 

General  : I have  the  honor  to  forward  herewith  the  annual  reports 
for  the  year  ending  June  30,  1898,  for  the  works  of  improvement  of 
rivers  and  harbors  in  my  charge. 

Very  respectfully,  your  obedient  servant, 

Charles  W.  Kutz, 

Second  Lieut. , Corps  of  Engineers. 

Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers,  TJ.  S.  A. 


J x. 

IMPROVEMENT  OF  PATAPSCO  RIVER  AND  CHANNEL  TO  BALTIMORE, 

MARYLAND. 

The  work  of  the  fiscal  year  has  been  confined  to  dredging  operations 
under  the  existing  project  for  increasing  the  depth  of  the  channel  irom 
27  feet  at  mean  low  water  to  30  feet  at  mean  low  water,  with  a bottom 
width  of  600  feet  and  a much  greater  width  in  the  bends. 

Four  hundred  thousand  dollars  was  appropriated  by  the  act  of  June 
3,  1896,  and  $50,000  more  by  the  same  act  for  the  maintenance  of  the 
27-foot  channel.  With  these  funds  a cut  30  feet  deep  at  mean  low 
water  has  been  made  in  the  middle  of  the  existing  channel  from  the 
deep  water  of  the  Chesapeake  Bay  to  Fort  McHenry.  The  cut  is  230 
feet  wide  in  the  Fort  McHenry,  Brewerton,  and  Craighill  divisions, 
and  250  feet  wide  in  the  Cut-off  division,  with  extreme  width  in  the 

1175 


1176  REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 


angles  and  entrances  varying  from  700  feet  to  1,000  feet.  The  length 
of  the  new  channel  is  about  18  miles,  and  in  that  distance  4,694,290 
cubic  yards  of  material  have  been  removed  and  redeposited  hot  less 
than  1 mile  east  of  the  Oraighill  Channel  and  not  less  than  1 mile  south 
of  the  Brewerton  Channel  range. 

The  area  dredged  was  3,195.910  square  yards,  making  an  average 
removal  of  1.47  cubic  yards  of  material  (scow  measurement)  per  square 

yard  of  area.  . . , . 

The  work  has  been  done  by  contract  with  the  Virginia  Dredging 
Company,  at  7.99  cents  per  cubic  yard  for  excavation  and  redeposit. 
The  plant  consisted  of  four  dredges  of  the  clam-shell  type,  and  one  car- 
rying an  endless  chain  of  buckets,  together  with  the  necessary  number 
of  steam  tenders  and  a scant  complement  of  scows.  The  contract  was 
commenced  December  8,  1896,  and  by  working  night  and  day  a portion 
of  the  time  was  completed  promptly  upon  its  expiration,  June  30,  1898. 

The  powerful  bucket  dredge  Kennedy  was  found  to  be  well  adapted 
for  the  removal  of  the  hard  material  in  portions  of  the  Cut-off  and  Fort 
McHenry  channels.  Her  capacity  in  this  hard  material  was  dwarfed 
by  the  want  of  sufficient  scows  to  receive  her  output.  Much  of  the 
time  she  was  idle  from  this  cause.  A portion  of  the  material  in  the 
Cut-off  Channel  is  a very  hard  brick  clay,  and  this  was  readily  ripped 
up  and  disposed  of  by  the  Kennedy.  This  dredge  worked  equally  well 
in  the  gravel  and  iron-ore  shale  to  be  found  at  the  upper  end  of  the 
Fort  McHenry  Channel.  , „ T _ , 

The  United  States  steam  tenders  Runaway  and  Sentinel  have  been 
used  a part  of  the  time  in  the  inspection  of  the  work  under  the  contract, 
both  these  steamers  being  in  commission  for  all  the  works  of  river  and 
harbor  improvement  and  fortifications  in  the  vicinity  of  Baltimore. 


Money  statement. 

July  1,  1897,  balance  unexpended 

June  30, 1898,  amount  expended  during  fiscal  year. .. 


$382,  726.  77 
312, 586. 05 


July  1,  1898,  balance  unexpended. .. 
July  1,  1898,  outstanding  liabilities 

July  1, 1898,  balance  available 


70, 140. 72 
49, 054. 38 


21, 086.  34 


(Amount  (estimated)  required  for  completion  of  existing  project. . ...  2, 100,  000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  ^ ^ ^ 

Submitted  in  compliance  witli  requirements  of  sections  2 of  river  and 
harbor  acts  of  1866  and  1867. 

The  following  are  the  amounts  and  dates  of  appropriations  for  improv- 
ing harbor  at  Baltimore,  Md.,  including  Patapsco  Kiver: 

March  3, 1879 $160,000 

J une  14, 1880 100,  000 

March  3, 1881 150,000 


August  30, 1852 . $20, 000 

August  15,  1856 — 100,  000 

J une  28, 1864  20, 000 

June  23, 1866  5, 200 

March  3, 1867  75,000 

July  25, 1868 17,000 

April  10, 1869 26,730 

July  11, 1870 42,900 

March  3, 1871 50,  000 

June  10, 1872 100,  000 

March  3, 1873 200,000 

June  23, 1874 75,  000 

March  3, 1875 75,000 

August  14, 1876 75,  000 

June  18, 1878  75,000 


August  2,  1882 450,  000 

July  5, 1884 250,000 

August  5, 1886 150,  000 

August  11, 1888 300,  000 

September  19, 1890 340, 000 

March  3, 1891 151,200 

August  5, 1892 ^08,  000 

August  18, 1894 50, 000 

June  3, 1896.. *00,000 

June  3, 1896  50,  000 

Total 3,  716,030 
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The  following  contracts  were  in  force  during  the  fiscal  year:  With  the  Virginia 
Dredging  Company,  for  dredging,  approved  December  11,  1896 — commenced  Decem- 
ber 8, 1896,  and  completed  June  30, 1898;  with  R.  M.  Spedden  Company,  for  building 
a steam  vessel,  approved  March  10. 1897 — commenced  in  February,  1897,  and  completed 
July  9,  1897. 


COMMERCIAL  STATISTICS. 


Commercial  statistics  of  the  port  of  Baltimore,  Md.,  comparing  the  fiscal  years  ending 

June  30,  1897  and  1898. 

[Compiled  for  the  use  of  Lieut.  Charles  W.  Kutz,  Corps  of  Engineers.] 

IMPORTS. 


Free. 

Dutiable. 

Total. 

1897  

$5,  856, 446. 38 
5, 036,  777. 00 

$5, 514,  352. 87 
3, 868, 426.  00 

$11,  370,  799.  25 
Q Q05  903  no 

1898  

Decrease  in  1898 

819,  669. 38 

1,  645,  926.  87 

2,  465, 596. 25 

In  American  vessels  in  1898: 

Sailing $1,725,385 

Steam : 189, 169 

In  foreign  vessels  in  1898 : 

Sailing 392,  38S 

Steam 6, 591,  059 

In  cars  overland 7,  207 


Total, 


8,  905, 203 


DOMESTIC  EXPORTS  IN  1898. 


Sailing. 

Steam. 

Total. 

In  American  vessels 

$1, 259, 935 
124, 118 

$92, 569 
117, 305, 550 

$1, 352, 504 
117, 429,  668 

In  foreign  vessels 

Total 

118, 782, 172 
85, 670, 912 

Total  in  1897  

Increase  in  1898  

33,  111,  260 

Articles  exported. 


Tons. 

Cattle 41,468 

Corn 1,206,255 

Oatmeal 7,  995 

Wheat 578,  086 

Flour 236,  741 

Coal 98, 853 

Copper,  ingots,  etc 42,  586 

Cotton  (unmanufactured) 47,  829 

Dried  apples 2,  478 

Grape  sugar 14,  799 

Pig  iron 10,477 

Iron,  and  manufactures  of 87,  587 

Oilcake 66,866 

Paraffin  wax 3, 481 

Mineral  oils 116, 119 


Tons. 

Vegetable  oils 8,  793 

Canned  beef 3,  877 

Fresh  beef 4,  850 

Salt  beef 1, 240 

Tallow 4,258 

Bacon 31,949 

Hams 3, 427 

Salt  pork 6,  789 

Lard 59,059 

Oleomargarine 19,473 

Starch 7,  210 

Leaf  tobacco 34,  638 

Tobacco  stems 1,  942 

Rosin 5,  821 


Wood,  and  manufactures  of. . . 218,  492 
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Transportation  in  bond,  with  appraisement,  from  July  1,  1897,  to  July  1,  1898. 


Value. 

Estimated 

duty. 

Value. 

Estimated 

duty. 

Chicago 

Cincinnati 

Cleveland 

New  York 

Omaha 

Peoria 

Philadelphia 

Syracuse  

Sioux  City 

Wheeling 

Buffalo - - - 

Chicago 

Cincinnati 

Cleveland 

Columbus - 

Detroit 

Denver 

Dubuque 

Des  Moines 

Evansville 

$923 

240 

2,  946 

3,  287 
1,981 

10,  943 
19,  333 
561 
290 
1, 012 
1,247 
598,  045 
113,  702 
133, 390 
2,  951 
38,  223 
100 
1,  824 
253 
579 
1,  217 
10, 461 

$880. 46 
313.  61 
866.  29 
3, 930. 62 
1,  804.  56 
6,  380.  35 
8,  289.  69 
888. 00 
289.  52 
920. 48 
773. 75 
603, 223.  35 
190,  338. 10 
82,  233. 70 
3, 190. 10 
33, 788. 90 
200. 00 
1,  094. 40 
151.80 
347. 40 
1,  217. 00 
12,  278.  40 

Indianapolis 

Kansas  City 

Louisville 

Los  Angeles 

Milwaukee 

Minneapolis 

Norfolk 

New  York . - 

Omaha 

Pittsburg 

Philadelphia 

Kichmond 

St.  Louis 

St.  Paul 

Savannah  

San  Erancisco 

St.  Joseph • 

Toledo 

Washington 

W ilmington,  Del 

Total 

$98, 191 
11,  593 
145,  751 
647 
18,  092 
6, 199 
95 
3,611 
752 
18,  466 
142, 174 
467 
579,  080 
15,  045 
601 
2, 099 
1, 622 
13,  376 
9,  733 
464 

$84, 415.  00 
10. 109.  00 
398, 8 15. 90 
388.  20 
17,  014.  80 
3,719.40 
42.  75 
7,  222. 00 
2, 250.  00 
17,915.  70 
223, 110.  50 
280. 20 
494, 446. 97 
14, 553. 80 
1, 112. 00 
6,  300. 00 
1, 173. 20 
19,  554.  90 
14,  625. 70 
377.  50 

Erie 

Grand  Eapids 

1, 970, 050 

2, 251, 294.  42 

Summary  of  merchandise  transported  in  bond. 


Value. 

Bond. 

$2,  268, 390 

$2,  307. 488.  66 

1,  970, 050 

2,  251,  294. 42 

298,  340 

56, 194.  24 

Amount  of  duties  collected  in  1898  

Miscellaneous  customs  receipts  in  1898 


Total  receipts  in  1898 
Total  receipts  in  1897  


1,  780, 253. 99 

2,  361,  264. 39 


Decrease  in  1898 


581,  010. 40 


Duties  on  merchandise  in  bond  in  1898 
Duties  on  merchandise  in  bond  in  1897 


213,  654.  68 
198, 444.  92 


Increase  in  1898 


15, 209. 76 


Summary  of  duties  collected  in  1898. 

Imports  and  miscellaneous  customs  receipts 

Merchandise  in  bond 

Merchandise  transported  with  appraisement 

Total - 


$1,  780,  253. 99 
213,  654.  68 
24, 563. 58 


2, 018, 472. 25 


Statistical  recapitulation. 


Dutiable  imports  have  decreased - 

Free  imports  have  decreased - - 

Domestic  exports  have  increased * 

Tonnage,  foreign  and  coastwise,  has  increased tons.. 

Decrease  in  duties  collected...... 

Increase  in  duties  on  merchandise  in  bond — - - — - 

Decrease  in  duties  on  merchandise  in  bond  (with  and  without  appraise- 
ment)   


$1,  645, 926.  87 
$819,  669. 38 
$33,  111,  260.  00 
592,  811.  00 
$605, 414.  25 
$15, 209. 76 

$116,  020. 76 
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Tonnage  movement. 


Vessels. 

Entered. 

Cleared. 

1896-97. 

1897-98. 

1896-97. 

1897-98. 

American : 

Sa.il 

48,  001 
21,  823 

' 15,752 
1, 167,  832 

38,  394 
13,  072 

15,  704 
1,  587, 191 

50, 863 
17,  375 

3,  445 
1, 447,  714 

45,  763 
13,  393 

7,  422 
1,  758,  392 

Steam 

Foreign : 

Sail 

Steam 

Total 

1,  253,  408 

1,  654,  361 

1,  519,  397 

1,  824, 970 

Foreign. 

Coastwise. 

1896-97. 

1897-98. 

1896-97. 

1897-98. 

Inward 

1,  253, 408 
1,  519,  397 

1, 654,  361 
1,  824,  970 

1,  947,198 
2, 147,  213 

1, 843, 764 
2, 126, 932 

Outward 

Vessels. 

Tons. 

Vessels  entered,  1898 

1,043 

1,099 

1,  654,  361 
1, 824,  970 

Vessels,  cleared,  1898 

Total  foreign : 

1898 

1,  881 
1, 454 

3,  368,  709 
2,  634, 743 

1897 

Vessels  entered  coastwise: 

1898 

1,  521 
2, 107 

1,  843,  764 
2, 126,  932 

1897 

Total  coastwise : 

1898 

3,  628 
3,  760 

3, 970,  696 
4,  094, 411 

1897 

Total  foreign  tonnage  in  and  out: 

1898 

1,  881 

3,  368,  709 
2,  634, 743 

1897 

1,454 

Total  tonnage 

1898 

2, 142 

3, 479,  331 
2,  772, 805 

1897 

1,757 

Vessels  built. 


No. 

Gross 

tonnage. 

Net  ton- 
nage. 

15 

19 

1, 810. 21 
523.  23 

1, 213. 01 
508.  64 

Sail 

Total 

34 

2,  333. 44 

1, 721.  65 

Number  of  immigrant  passengers  arrived. 


Male. 

Female. 

Total. 

1897-98 

6, 399 

4,  641 
2, 908 

11, 040 

1896-97  

3, 502 

6 410 
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Established  lines  of  steamships. 


No. 

Tons. 

Destination. 

T1 

9 

30,  700 

Liverpool. 

9 

20, 194 

London. 

16 

51,  291 

Bremen. 

3 

6,  896 
2,  211 

Havre. 

5 

Jamaica. 

8 

15,  586 
19, 577 

Rotterdam. 

8 

Glasgow. 

10 

20, 406 

Belfast  and  Dublin. 

4 

8,  660 

Antwerp. 

Jamaica. 

TV/f  mm m ontul  Ttq fl  in  o'  f!o  ......... 

2 

799 

26 

67, 203 

Hamburg. 

4 

6,  376 

Leith. 

104 

249, 899 

The  following  lines  have  been  added  to  the  number  of  vessels  heretofore  reported : 


Vessels. 


Hamburg- American  Line 1 

North  German  Lloyd 3 

Donaldson  Line 1 


Vessels. 


Atlantic  Transport  Line 1 

Neptune  Line 1 

Lord  Line 3. 


The  following  lines  have  been  discontinued : 

Vessels. 

Empire  Line,  to  Leith 8 

Earn  Line,  to  Santiago,  Cuba 9 

The  tonnage  movement  at  this  port  for  the  fiscal  year  ended  June  30, 1898,  shows 
an  increase  of  26  per  cent  over  that  of  the  preceding  year.  The  increase  would  doubt- 
less have  been  much  greater  but  for  the  war  with  Spain,  which  has  had  the  effect  of 
making  the  tonnage  movement  toward  the  Tropics  timid  and  uncertain,  the  trade 
with  Spanish  ports  being  entirely  suspended.  The  large  movement  of  grain  and 
breadstuffs,  unprecedented  in  its  history,  is  a matter  of  congratulation,  showing 
this  to  be  a favored  port  for  the  outlet  of  the  grain  fields  of  the  West  and  Northwest. 
While  the  maintenance  of  railroad  and  load-line  differentials  is  unquestionably  of 
great  advantage,  yet  without  the  other  superior  advantage  of  cheap  port  charges, 
quick  dispatch,  and  enterprising,  alert  business  men,  Baltimore  would  not  be  able 
to  take  the  lead  of  her  less-favored  sister  cities  of  the  Atlantic  seaboard. 

There  are  now  12  established  lines  of  foreign  steamships  trading  at  this  port, 
representing  104  vessels,  having  an  aggregate  carrying  capacity  of  over  400,000  tons. 

William  F.  Stone,  Collector. 

Lieut.  Charles  W.  Kutz, 

Corps  of  Engineers. 


Vessels. 


Hammonia  Line,  to  Brazil 7 

Lamport  & Holt,  to  Brazil 13 


J2. 


IMPROVEMENT  OF  CHANNEL  TO  CURTIS  BAY,  IN  PATAPSCO  RIVER, 
BALTIMORE  HARBOR,  MARYLAND. 

The  river  and  harbor  act  of  1892  contained  the  following  item: 

Improving  Patapsco  River,  Baltimore  Harbor,  Maryland:  For  dredging  a channel 
one  hundred  and  fifty  feet  wide  at  bottom  and  of  a depth  of  twenty-seven  feet  mean 
low  water  from  the  main  ship  channel  to  Curtis  Bay,  in  accordance  with  recommenda- 
tion of  Col.  William  P.  Craighill,  Corps  of  Engineers,  submitted  December  thirteenth, 
eighteen  hundred  and  ninety,  twenty-eight  thousand  dollars. 

The  total  estimated  cost  of  the  improvement  was  $85,000.  The  above 
appropriation  was  expended  in  dredging,  by  contract,  a channel  150  feet 
wide  to  a depth  of  25  feet  at  mean  low  water,  which  was  completed  in 
May,  1893.  _ 

An  appropriation  of  $12,000  was  made  August  18, 1894,  but  the  chan- 
nel already  dredged  answers  all  present  needs,  and  it  has  been  decided 
to  hold  the  new  appropriation  until  its  expenditure  is  required. 
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Money  statement. 


July  1, 1897,  balance  unexpended $12  000. 00 

July  1, 1898,  balance  unexpended yj  000.  00 


{Amount  (estimated)  required  for  completion  of  existing  project 45  000.  00 

Submitted  in  compliance  with  requirements  of  sections  2 of  river  and  ’ 
harbor  acts  of  1866  and  1867. 

The  following  are  the  amounts  and  dates  of  appropriations  for 
improving  channel  to  Curtis  Bay,  in  Patapsco  River,  Baltimore  Har- 
bor, Maryland: 


July  13, 1892.. 
August  18, 1894 


$28,  000 
12,  000 


Total 


40, 000 


J 3- 

IMPROVEMENT  OF  HARBOR  OF  SOUTHWEST  BALTIMORE  (SPRING 
GARDEN),  MARYLAND. 

The  river  and  harbor  act  of  June  3, 1896,  contained  the  following  item : 

Improving  harbor  of  Southwest  Baltimore  (Spring  Garden),  Maryland,  in  accord- 
ance with  report  submitted  March  seventh,  eighteen  hundred  and  ninety-six  for  con- 
structing channel  one  hundred  feet  wide  on  the  bottom,  five  thousand  dollars. 

The  report  referred  to  in  the  act  is  to  be  found  printed  in  House  Doc. 
No.  304,  Fifty-fourth  Congress,  first  session,  and  on  pages  1006-1007, 
Annual  Report  of  the  Chief  of  Engineers  for  the  fiscal  year  ending 
June  30,  1896. 

The  total  estimated  cost  of  the  improvement  was  $314,000. 

There  were  no  operations  in  the  year  ending  June  30, 1898. 


Money  statement. 


Amount  appropriated  by  act  of  June  3, 1896 
July  1, 1898,  balance  unexpended 


$5, 000. 00 
5,  000. 00 


f •^moun^  (estimated)  required  for  completion  of  existing  project 309  000.  00 

J Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1900  100*  000  00 

] Submitted  in  compliance  with  requirements  of  sections  2 of  river  and  ’ 

I harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


The  following  is  the  amount  and  date  of  appropriation  for  improving 
harbor  of  Southwest  Baltimore  (Spring  Garden),  Maryland : 

June  3, 1896 $5,000 


J 4* 

REMOVING  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDANGERING 

NAVIGATION. 

Schooners  Three  Brothers  and  Fleming.— The  wreck  of  the  Three 
Brothers  lay  in  32  feet  of  water  in  the  Cut-off  division  of  the  ship  chan- 
nel leading  to  the  port  of  Baltimore,  7,000  feet  south  of  Seven  Foot 
and  about  100  feet  east  of  the  centerline  of  the  channel. 
On  November  16  three  charges  of  75  per  cent  dynamite  were  placed 
by  means  of  a submarine  diver  and  exploded  by  a blasting  battery 
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The  wreck  was  completely  shattered,  but  as  it  lay  almost  in  the  center 
of  the  channel  it  was  deemed  advisable  to  remove  all  the  debris.  This 
was  done  several  days  later  by  a clam-shell  dredge  working  in  the 

vicinity  of  the  wreck.  , „ , „ 

The  Fleming  lay  in  20  feet  of  water,  three-eighths  of  a mile  west  of 
the  Craighill  division  of  the  skip  channel  leading  to  Baltimore  and 

miles  north,  of  its  month.  . , 

This  wreck  was  blown  up  November  18  in  a similar  manner,  ejcept 
that  the  charges  were  placed  from  the  surface,  owing  to  the  less  depth 

°f  Afte^’the  explosion  a few  ribs  were  found  projecting  above  the 
bottom  with  a least  depth  of  17  feet  over  them,  but  as  no  vessels  draw- 
ing anything  like  17  feet  use  this  portion  of  the  bay  the  wreck  is  no 
longer  an  obstruction  to  navigation.  The  removal  of  the  debris  was 
therefore  not  regarded  as  necessary.  , ,,  , A 

Two  hundred  and  fifty  pounds  of  dynamite  were  used  on  the  two 

W The  work  was  done  during  parts  of  three  different  days  by  the  chief- 
inspector  of  dredging  (salary  $100  per  month)  and  the  crew  of  the  steam 
tug  Sentinel , whose  pay  amounts  to  $350  per  month. 

The  services  of  the  boat  were  not  charged  in  the  account,  because 
she  was  not  materially  diverted  from  her  usual  duties  and  there  was  no 
detriment  to  the  works  upon  which  she  is  engaged.  The  services  of 
the  chief  inspector  of  dredging  were  not  charged,  for  the  same  reason. 
The  actual  cost  of  the  work  was  as  follows : 

250  pounds  dynamite,  at  18  cents  per  pound ^25  00 

Exploding  battery 14  92 

Wires,  fuses,  etc 1.95 

^ubmarineddive^witii  three  assistants  and  use  of  apparatus,  i day,  at  $35  ^ 

UMo/dJedge' lifting  ddbr'is'of Thre'e  Br'oihir's'  after  explosion,  for  the  job . . -■  35.00 

Total  for  removing  two  wrecks 
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IMPROVEMENT  OF  POTOMAC  RIVER  AND  ITS  TRIBUTARIES,  OF  JAMES 
RIVER,  VIRGINIA,  AND  OF  CERTAIN  RIVERS  IN  VIRGINIA  ON  WESTERN 
SHORE  OF  CHESAPEAKE  BAY.— PROTECTION  OF  JAMESTOWN  ISLAND, 
VIRGINIA. 


REPORT  OF  LIEUT.  COL.  CHAS.  J.  ALLEN,  CORPS  OF  ENGINEERS, 
OFFICER  IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1898, 
WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 


1.  Potomac  River  at  Washing  ton,  District 

of  Columbia. 

2.  Occoquan  Creek,  Virginia. 

3.  Aquia  Creek,  Virginia. 

4.  Nomini  Creek,  Virginia. 

5.  Lower  Macbodoc  Creek,  Virginia. 

6.  Rappahannock  River,  Virginia. 

7.  Urbana  Creek,  Virginia. 

8.  York  River,  Virginia. 


9.  Mattaponi  River,  Virginia. 

10.  Pam  unkey  River,  Virginia. 

11.  James  River,  Virginia. 

12.  Protection  of  Jamestown  Island,  Vir- 

ginia. 

13.  Removing  sunken  vessels  or  craft 

obstructing  or  endangering  navi- 
gation. 


United  States  Engineer  Office, 

Washington , JD.  0.,  August  3 , 1898. 
General  : I have  the  honor  to  forward  herewith  my  annual  report 
for  the  year  ending  Jane  30,  1898,  on  river  and  harbor  works  in  my 
charge.  * # * 

Very  respectfully,  your  obedient  servant, 

Ohas.  J.  Allen, 

Lieut.  Col.,  Corps  of  Engineers. 

Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers , U.  8.  A. 


K i. 

IMPROVEMENT  OF  POTOMAC  RIVER  AT  WASHINGTON,  DISTRICT  OF 

COLUMBIA. 

PRESENT  PROJECT. 

The  present  project  for  improvement  was  adopted  by  act  of  Congress 
of  August  2,  1882.  It  has  for  its  objects  the  improvement  of  the  nav- 
igation of  the  river  by  widening  and  deepening  its  channels,  the 
reclamation  of  the  flats  by  depositing  on  them  the  material  dredged 
from  the  channels,  the  freeing  of  the  Washington  Channel,  so  far  as  it 
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can  be  done,  of  sewage,  and  the  establishment  of  harbor  lines  beyond 
which  no  wharves  shall  be  built.  The  channels  are  to  be  made  20  feet 
deep  at  low  water ; the  flats  above  Long  Bridge  to  be  filled  in  to  a 
height  of  3 feet  above  the  flood  plane  of  1877,  and  below  the  bridge  to 
be  filled  in  to  the  same  elevation  along  the  middle  longitudinal  line, 
but  to  slope  toward  each  channel  so  as  to  have  a height  of  6 feet  above 
low  tide  at  the  margins  of  the  fill.  A tidal  reservoir  or  basin  was 
to  be  established  above  Long  Bridge  not  less  than  8 feet  deep  and 
provided  with  inlet  and  outlet  gates  automatically  arranged  for  filling 
the  reservoir  on  the  flood  tide  from  the  Virginia  Channel  and  emptying 
it  into  the  Washington  Channel  to  low- water  level  at  the  ebb.  The 
project  also  considered  the  rebuilding  of  Long  Bridge  and  the  inter- 
ception of  sewage  discharged  into  the  Washington  Channel  and  its 
conveyance  to  the  James  Creek  Sewer  Canal,  but  neither  of  these  was 
included  in  the  estimated  cost  of  the  improvement,  which  was 
$2,716,365.  This  estimate,  as  revised  in  1897,  was  increased  to 
$2,953,020,  the  reasons  for  which  are  stated  in  Appendix  J to  the 
Annual  Beport  of  the  Chief  of  Engineers  for  1897. 

A training  dike  on  the  Virginia  shore  was  added  in  1890. 

The  first  appropriation  for  improvement  of  the  Potomac  Biver  in 
accordance  with  the  report  and  recommendations  of  the  Board  of 
Engineers  was  by  act  of  Congress  of  August  2, 1882,  and  is  as  follows: 

Improving  Potomac  River  in  the  vicinity  of  Washington  with  reference  to  the 
improvement  of  navigation,  the  establishment  of  harbor  lines,  and  the  raising  of  the 
flats,  under  the  direction  of  the  Secretary  of  War  and  in  accordance  with  the  plan 
and  report  made  in  compliance  with  the  river  and  harbor  act  approved  March  third, 
eighteen  hundred  and  eighty-one,  and  the  reports  of  the  Board  of  Engineers  made 
in  compliance  with  the  resolution  of  the  Senate  of  December  thirteenth,  eighteen 
hundred  and  eighty-one,  four  hundred  thousand  dollars. 

And  it  is  hereby  made  the  duty  of  the  Attorn ey-General  to  examine  all  claims  of 
the  title  to  the  premises  to  be  improved  under  this  appropriation  and  see  that  the 
rights  of  the  Government  in  all  respects  are  secured  and  protected;  and  if  he  deems 
it  necessary  he  is  authorized  to  cause  a suit  or  suits  in  law  or  in  equity  to  be  insti- 
tuted, in  the  name  of  the  United  States,  in  the  supreme  court  of  the  District  of  Colum- 
bia against  any  and  all  claimants  of  title  under  any  patent  which,  in  his  opinion, 
was  by  mistake  or  was  improperly  or  illegally  issued  for  any  part  of  the  marshes  or 
flats  within  the  limits  of  the  proposed  improvement. 

In  December,  1869,  a patent  bad  been  issued  to  John  L.  Kidwell  for 
certain  land  in  the  Potomac  Biver,  which  land  is  the  so-called  u Kidwells 
Meadows.”  The  second  clause  in  the  appropriation  for  this  improvement 
was  to  apply  to  this  and  all  similar  claims. 

The  river  and  harbor  act  of  July  5,  1884,  contained  no  proviso,  but 
that  of  August  5,  1886,  contained  the  following: 

Provided,  That  no  part  of  the  sum  hereby  appropriated  shall  be  expended  upon  or 
with  reference  to  any  place  in  respect  of  which  the  title  of  the  United  States  is  in 
doubt,  or  in  respect  to  which  any  claim  adverse  to  the  United  States  has  been  made. 

Congress  by  another  act,  August  5,  1886,  also  provided  that  the 
Attorn  ey-General  of  the  United  States  should  institute,  as  soon  as 
might  be,  in  the  supreme  court  of  the  District  of  Columbia  a suit  against 
all  persons  and  corporations  who  might  have  or  pretend  to  have  any 
right,  title,  claim,  or  interest  in  any  part  of  the  land  or  water  in  the 
District  of  Columbia  within  the  limits  of  the  city  of  Washington,  or 
exterior  to  said  limits  and  its  front  thereof,  toward  the  channel  of  the 
Potomac  Biver,  and  composing  any  part  of  the  land  or  water  affected 
by  the  improvement  of  the  Potomac  Biver  or  its  fiats,  in  charge  of  the 
Secretary  of  War,  for  the  purpose  of  reestablishing  and  making  clear 
the  right  of  the  United  States  thereto. 

The  act  provided  that  the  suit  should  be  in  the  nature  of  a bill  iu 
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equity.  The  act  also  allowed  an  appeal  from  the  final  decree  of  the 
supreme  court  of  the  District  of  Columbia  to  the  Supreme  Court  of  the 
United  States;  and  also  required  that,  until  final  decision  should  have 
been  had,  no  moneys  appropriated  for  the  improvement  of  the  Potomac 
River  within  the  District  of  Columbia,  the  establishment  of  harbor  lines 
in  the  District  of  Columbia,  and  the  raising  of  the  flats  therein  should 
be  expended  otherwise  than  upon  property  in  respect  of  which  there 
was  no  claim  adverse  to  the  title  of  the  United  States  or  for  the 
improvement  of  navigation  in  the  said  river. 

In  accordance  with  the  provisions  of  this  act  a bill  of  complaint  and 
the  answers  were  filed  November  26,  1886,  in  the  supreme  court  of  the 
District  of  Columbia,  holding  a special  term  in  equity. 

After  the  date  of  the  act  just  quoted  the  work  of  reclamation  and 
filling  was  confined  to  that  portion  of  the  flats  below  the  limits  of  the 
marsh  known  as  “Kid wells  Meadows,”  except  when  work  was  required 
for  the  improvement  of  navigation. 

The  case  finally  came  up  in  the  supreme  court  of  the  District  of 
Columbia  in  general  term  April  22, 1895,  the  United  States,  by  proceed- 
ings in  equity,  seeking  to  quiet  the  alleged  title  of  about  forty  different 
claimants  to  land  on  the  flats  above  the  Long  Bridge  and  to  certain 
tracts  of  land  along  the  river  front  from  about  Easbys  Point  to  the 
Arsenal  grounds. 

On  March  2, 1896,  the  court  adjudged  the  value  of  the  lots  or  parts 
of  lots  in  squares  63,  89,  129,  and  148  included  within  the  limits  of  the 
improvement,  the  claims  to  which  were  allowed,  and  the  sum  of  $26,684.09 
was  appropriated  in  the  District  of  Columbia  appropriation  act  of  June 
11,  1896,  to  be  paid  to  the  several  claimants  by  the  court. 

The  case,  however,  was  taken,  on  appeal,  to  the  Supreme  Court  of 
the  United  States.  No  decision  lias  as  yet  been  made,  so  far  as  known. 

WORK  OF  THE  FISCAL  YEAR  ENDING  JUNE  30,  1898. 

Dredging. — As  stated  in  the  last  Annual  Report,  a contract  was 
entered  into  March  9, 1897,  with  A.  M.  Clegg,  of  Washington,  D.  C.J  for 
dredging  about  540,000  cubic  yards  of  material  from  the  Virginia  Chan- 
nel of  the  Potomac  River.  Of  this  amount  260,000  cubic  yards, 
approximately,  were  to  be  dredged  from  the  channel  above  Long  Bridge 
and  about  280,000  yards  from  the  channel  below  the  bridge,  the  dredged 
material  to  be  deposited  on  Sections  I,  II,  and  III  of  the  flats.  The 
contract  price  was  10f  cents  per  cubic  yard.  The  contract  provided 
for  commencement  of  the  work  on  or  before  July  1,  1897,  and  comple- 
tion of  the  same  on  or  before  October  1,  1898.  That  contemplated 
dredging  and  deposit  of  the  spoil  at  the  rate  of  40,000  cubic  yards  per 
month. 

On  July  1,  1897,  the  date  for  commencing  work,  the  dredge  had  not 
appeared  on  the  work.  On  July  8 a letter  was  addressed  to  the  con- 
tractor, calling  his  attention  to  that  fact.  He  had  already  addressed  a 
letter  to  this  office  requesting  an  extension  of  the  time  of  commence- 
ment to  October  15,  1897,  but  was  informed  that  such  extension  could 
not  be  considered.  Without  detailing  the  communications  to  and  from 
Mr.  Clegg,  who  claimed  that  he  had  on  hand  other  prior  contracts,  Mr. 
Clegg  wrote,  under  date  of  July  27  and  28,  that  he  expected  to  have  a 
pumping  dredge  and  other  necessary  outfit  to  commence  work  on  the 
dredging  of  Potomac  River  on  or  about  August  15,  1897,  and  that  he 
had  at  his  command  ample  plant  and  could  finish  the  dredging  long 
before  the  time  limit  of  his  contract. 
eng  98 75 
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This  was  reported  to  the  Chief  of  Engineers  August  5,  1897,  and  an 
extension  of  the  time  of  commencement  to  about  August  15,  1897,  was 
recommended,  this  extension  not  to  affect  the  date  set  in  the  contract 
for  the  completion  of  the  work  of  dredging.  This  recommendation  was 
approved  by  the  Chief  of  Engineers. 

On  August  23,  the  dredge  not  having  arrived,  the  contractor’s  atten- 
tion was  called  to  the  fact. 

During  the  same  month  the  contractor  sent  piles  and  range  stakes 
to  the  work  and  made  preliminary  arrangements  for  commencing  the 
clearing  of  the  ground  where  the  material  was  to  be  deposited  and  for 
forming  the  embankments  to  hold  and  retain  the  dredge  spoil.  In 
September  a force  of  men  was  employed  in  forming  embankments  on 
Section  I.  This  work  was  continued  during  October  and  November. 
On  October  20,  1897,  the  pontoons  and  pipe  belonging  to  the  dredge 
arrived  at  the  work.  The  dredge  left  New  York  for  Washington  on 
October  16,  1897,  but  was  driven  ashore  during  a storm  at  or  near  Del- 
aware Breakwater,  as  understood,  on  October  24.  The  dredge  was 
hauled  off  and  repaired  and  then  towed  to  Washington,  where  it  arrived 
November  16,  1897.  Further  repairs  to  the  dredge  were  here  found 


necessary. 

In  November  the  upper  section  of  the  channel  above  Long  Bridge 
was  staked  out  and  piles  were  driven  to  mark  the  lines  for  dredging. 

The  following  details  are  from  a report  by  the  assistant  engineer 
engaged  upon  the  work  on  the  part  of  the  Government. 

The  repairs  to  the  dredge  were  continued  until  December  21, 1897,  on  which  date 
dredo’in0'  operations  were  commenced  in  the  Virginia  Channel  at  the  upper  end  of 
the  bar  During  the  remainder  of  December  3,433  cubic  yards  of  material  were 
dredged.  On  December  27, 1897,  the  river  was  frozen  over,  causing  some  delay  m the 
work  of  dredging,  but  not  seriously  obstructing  navigation.  The  ice  was  broken 
up  in  the  channel  on  January  5, 1898,  so  that  dredging  was  resumed,  and  on  January 
11  the  river  was  entirely  clear.  During  this  month  9,121  cubic  yards  of  material 
were  dredged.  The  weather  was  for  the  most  part  unusually  favorable  for  the  sea- 
son but  the  dredge  was  in  such  bad  condition  that  but  little  progress  was  made.  It 
was  run  194  engine  hours  during  January,  and  the  average  amount  dredged  per 
engine  hour  was  but  48  cubic  yards,  an  amount  far  below  the  requirements  of  the 
work  On  February  1, 1898,  the  attention  of  the  contractor  was  called  by  letter  to 
the  poor  condition  of  the  dredge  and  the  machinery  and  appliances  connected  there- 
with and  to  the  requirements  of  the  contract  and  specifications  in  this  regard. 

During  the  first  part  of  February  high  winds,  followed  by  cold  weather  and  the 
formation  of  ice  from  1 to  4 inches  thick,  . rendered  it  impracticable  to  operate  the 
dredge  After  February  12,  however,  the  weather  was  favorable.  On  that  day 
the  dredge  was  started,  but  ran  only  1*  hours.  On  February  14  work  was  again 
resumed,  but  after  a run  of  2f  hours  a coupling  on  the  cutter  shaft  broke,  which  was 
not  repaired  until  February  21,  when,  on  attempting  to  resume  work,  it  was  found 
impracticable  to  raise  the  spuds  with  the  worn-out  hoisting  appliances.  On  the  fol- 
lowing day,  February  22,  the  dredge  was  again  started  and  run  for  2*  hours,  when  the 
coupling  broke  the  second  time,  after  which  no  apparent  attempt  was  made  that 
month  to  repair  it.  During  February  the  dredge  was  run  hours,  but  the  amount 
of  material  dredged  was  so  small  that  it  was  impracticable  to  estimate  it.  the 
experience  of  two  months  had  shown  the  plant  to  be  inefficient  and  without  the 
capacity  or  power  to  do  the  work  called  for  by  the  contract.  The  pump  was  small 
and  badly  worn,  the  boilers  were  leaky,  the  hoisting  gear  for  raising  and  lowering 
the  suction  pipe  and  cutter  was  worn  out,  there  were  no  adequate  means  of  raising 
the  spuds,  and  the  rubber  sleeves  connecting  the  discharge  pipes  on  the  pontoons 
were  nearly  worn  out. 


Under  date  of  February  21, 1898,  the  bondsmen  on  the  contract  were 
officially  notified  of  the  slow  progress  made  by  the  contractor.  On 
February  25  a special  report  was  made  to  the  Chief  of  Engineers  upon 
the  status  of  the  work  and  the  failure  of  the  contractor  to  carry  on  the 
same  in  accordance  with  the  provisions  of  the  contract,  and  the  annul- 
ment of  the  contract  was  recommended.  This  recommendation  was 
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approved  by  the  Chief  of  Engineers,  and  on  March  7,  1898,  the  contract 
was  annulled  in  accordance  with  the  terms  of  the  said  contract. 

On  March  17,  1898,  an  advertisement  and  new  specifications  for  the 
dredging  were  submitted  to  the  Chief  of  Engineers,  with  a view  to 
readvertising  the  work. 

On  April  20,  1898,  this  office  was  informed  by  the  Engineer  Depart- 
ment that  the  annulment  of  Mr.  Clegg’s  contract  had  been  revoked  by 
higher  authority  and  that  Mr.  Clegg  was  to  be  permitted  to  proceed 
with  the  dredging  of  the  Potomac  River  under  his  contract  therefor, 
Mr.  Clegg  to  execute  a bond  in  the  sum  of  $5,000  with  an  approved 
surety  company  for  the  completion  of  the  work  within  the  time  specified 
in  the  contract,  and  to  cover  all  losses  which  the  United  States  might 
sustain  on  account  of  failure  to  perform  said  contract,  said  bond  to  be 
filed  on  or  before  April  25,  1898.  This  bond  was  filed. 

Arrangements  were  at  once  made  for  laying  out  any  additional  lines 
of  work,  taking  soundings,  and  inspecting  and  estimating  any  work 
which  might  be  done  by  Mr.  Clegg.  Two  assistant  engineers  from  this 
office  visited  the  dredge  on  April  21,  but  found  that  it  was  not  in  con- 
dition to  work. 

The  assistant  engineer  further  reports : 

On  April  26  it  was  run  for  a trial  of  tlie  machinery,  and  on  the  following  day  a 
spud  was  broken  and  work  was  not  resumed  that  month.  On  May  2 and  3 the  boil- 
ers were  inspected,  and  on  the  last-named  day  the  dredge  was  run  for  a part  of  a 
day.  The  dredge  was  at  this  time  practically  without  coal.  On  the  following  day, 
May  4,  the  dredge  was  run  for  a few  minutes,  when  the  packing  blew  out  of  a pump 
and  work  was  suspended.  On  May  5 the  runner  of  the  pump  broke  and  was  not 
repaired,  nor  was  any  work  done  during  the  remainder  of  the  fiscal  year. 

The  estimated  total  amount  of  dredging  done  by  Mr.  Clegg  during 
the  fiscal  year  was  12,554  cubic  yards. 

Sea  wall. — On  July  1,  1897,  the  work  of  reconstructing  and  raising 
the  sea  wall  along  the  Washington  Channel  front  of  Section  III, 
referred  to  in  the  last  Annual  Report,  was  in  progress.  This  work  was 
continued  during  the  remainder  of  the  working  season.  As  the  wall 
was  completed  gravel  backing  was  placed  behind  it  to  afford  efiScient 
drainage  and  the  earth  filling  banked  up  against  the  gravel.  The 
laying  of  masonry  was  continued  until  November  12,  1897,  when  the 
limit  of  work  proposed  at  that  time  was  reached.  The  backing  of 
the  wall  built  during  the  season  was  completed  November  30,  1897. 
The  length  of  wall  relaid  and  raised  during  the  fiscal  year  ending  June 
30,  1898,  was  2,780  feet. 

AMOUNTS  OF  WORK  DONE  SINCE  THE  IMPROVEMENT  WAS  UNDER- 
TAKEN. 


The  total  number  of  cubic  yards  of  material  dredged  from  the  chan- 
nels from  the  commencement  of  the  improvement  (1882)  to  date  and 
deposited  on  the  flats  is  10,693,554  cubic  yards,  and  as  follows: 


For  the  fiscal  year  ended  June  30— 

Cubic 

yards. 

For  the  fiscal  year  ended  June  30 — 

Cubic 

yards. 

1883 

200,  000 
1, 115,  000 
1,  085,  000 
1,  832, 600 
1,  081,  500 
1, 192, 100 
1, 088,  300 
704,  000 
282,  500 

1892 

727,  700 
156,  500 
691, 100 
524, 700 
None. 
12,  554 

1884 

1893 

1885 

1894 

1886 

1895 

1887 

1896 

1888 

1697 

1889 

Total 

1890 

10,  693,  554 

1891 
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For  convenience  of  designation  and  reference  the  reclaimed  area  has 
been  divided  into  three  sections,  as  follows : 

Section  I comprises  the  reclaimed  area  between  Easbys  Point  and 
the  sewer  canal  at  the  foot  of  Seventeenth  street  NW.  Section  II 
comprises  the  reclaimed  area  and  the  tidal  reservoirs  lying  between 
the  sewer  canal  and  the  Long  Bridge.  Section  III  comprises  all  of 
the  reclaimed  area  below  the  Long  Bridge  lying  between  the  Washing- 
ton and  Virginia  channels. 

AREAS. 

Following  is  a summary  of  the  areas  of  the  several  portions  of  the 
reclaimed  area  of  the  Potomac  Biver  improvement: 


Total  area  (including  reservoirs) : Acres. 

Section  I - 134. 81 

Section  II 277.  08 

Section  III 327.53 


Total  area 739. 42 


Area  of  reservoirs : 

Large  tidal  reservoir - 111.  17 

Small  tidal  reservoir  . - 7.13 


Total  of  reservoirs 118.30 


Total  area,  as  above 739. 42 

Deduct  area  of  reservoirs 118. 30 


Total  area  of  land 621. 12 


The  total  number  of  linear  feet  of  sea  wall  built  to  date  is  35,289,  of 
which  4,910  linear  feet  have  been  taken  down  and  reiaid. 

WORK  REQUIRED  TO  COMPLETE  THE  PROJECT. 

The  items  of  work  remaining  to  be  completed  are  as  follows : The 
dredging  of  the  Virginia  Channel  and  the  raising  of  the  remainder  of 
the  reclaimed  area  to  the  required  height;  the  dredging  of  the  tidal 
reservoir;  the  completion  of  the  sea  wall,  the  construction  of  the  reser- 
voir inlet,  and  the  completion  of  the  training  dike  on  the  right  of  the 
Virginia  Channel  above  Long  Bridge. 

The  sum  of  $225,000  can  be  profitably  expended  during  the  fiscal 
year  ending  June  30,  1900,  toward  completion  of  the  project. 

There  are  500  linear  feet  of  sea  wall  to  be  built  on  the  northeast  mar- 
gin of  the  tidal  reservoir  when  the  bathing  beach  shall  be  discontinued. 

The  value  of  improvement  of  the  Potomac  can  be  appreciated  by 
consulting  the  tables  of  commercial  statistics  appended  to  this  report. 
Vessels  of  large  draft,  engaged  in  the  coal  trade,  and  which  were 
formerly  unable  to  cross  the  bar  in  the  Virginia  Channel,  have  been 
enabled,  until  within  some  months  past,  to  arrive  at  and  depart  from 
the  Georgetown  wharves  without  appreciable  trouble,  and  it  is  hoped 
that  the  early  removal  of  the  shoal  places  above  Long  Bridge  will 
restore  the  20-f'oot  channel. 

In  the  Washington  Channel  the  increased  depth  has  enabled  deeper 
draft  vessels  engaged  in  the  ice  trade  to  reach  the  port,  and  freight 
rates  are  reported  to  have  decreased,  while  increased  width  has  greatly 
facilitated  the  management  of  steamers  navigating  the  river.  All  of 
the  coal  shipped  and  most  of  the  asphalt  received  pass  through  the 
Virginia  Channel.  The  greater  part  of  the  ice  received  and  all  freights 
received  by  steamers  come  through  the  Washington  Channel.  Wood 
and  ice,  however,  also  go  up  the  Anacostia  Biver. 
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Maintenance.— The  improvement  has  now  reached  a stage  where  the 
maintenance  and  preservation  of  the  reservation  require  attention. 
The  growth  of  weeds  and  underbrush,  which,  in  the  summer  season 
especially,  renders  access  to  the  various  parts  of  the  work  difficult, 
should  be  cleared  up  each  year  until  the  reservation  is  ready  to  be  laid 
out  and  graded.  Annual  repairs  will  also  be  needed  on  the  wall  and 
reservoir  gates. 

The  proper  police  supervision  of  this  extensive  area  of  621  acres  has 
also  become  a matter  of  importance.  In  order  to  prevent  infractions 
of  the  law,  trespasses,  etc.,  the  reservation  should  be  patrolled  by 
mounted  men,  and  it  is  recommended  that  annual  provision  be  made 
for  two  watchmen.  It  is  estimated  that  $5,000  will  be  required  per 
annum  for  maintenance. 

POTOMAC  PARK. 

Congress,  by  act  of  March  3, 1897,  set  aside  the  reclaimed  flats  for  a 
public  park  in  the  following  words: 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  United  States  of  America 
in  Congress  assembled , That  the  entire  area  formerly  known  as  the  Potomac  Flats 
and  now  being  reclaimed,  together  with  the  tidal  reservoirs,  he,  and  the  same  are 
hereby,  made  and  declared  a public  park,  under  the  name  of  the  Potomac  Park 
and  to  be  forever  held  and  used  as  a park  for  the  recreation  and  pleasure  of  the 
people. 

These  flats  are  capable  of  being  transformed  into  one  of  the  finest 
parks  in  the  country. 

The  present  project  for  creation  of  the  reclaimed  area  contemplates 
carrying  the  work  (the  fill  from  deposit  of  dredged  material)  to  an 
elevation  of  3 feet  above  the  flood  plane  of  1877.  The  exceptionally 
high  flood  of  1889,  however,  exceeded  that  of  1877,  at  the  site  of  the 
flats,  by  about  3 feet.  If  the  raising  of  the  flats  be  limited  to  the 
elevation  contemplated  in  the  present  project,  the  river  surface,  in  case 
of  another  flood  equal  to  that  of  1889,  will  stand  at  about  the  same 
level  as  the  highest  surface  of  the  reclaimed  flats.  Although  such 
floods  seldom  occur,  and  when  they  do  occur  are  generally  of  short 
duration,  the  surface  of  the  park  should  be  high  enough  to  secure  its 
areas,  drives,  etc.,  against  injury  from  any  flood.  It  will  probably  meet 
requirements  if  the  entire  acreage  of  the  reclaimed  area  be  carried  to 
an  elevation  of  about  3 feet  above  the  flood  plane  of  1889.  Such  increase 
including  the  necessary  strengthening  and  readjustment  of  sea  wall 
and  contingencies,  would  probably  cost,  according  to  present  prices 
about  $1,000,000;  this  in  addition  to  the  cost  of  completing  the  recla- 
mation of  the  flats  under  the  present  project. 

In  laying  out  the  land  for  a park  an  adequate  system  of  drainage 
has  to  be  considered. 


Washington  is  in  the  collection  district  of  Georgetown,  D.  C.  The  nearest  light- 
house is  at  Jones  Point,  Virginia.  6 


Money  statement. 

July  1,  1897,  balance  unexpended 

June  30,  1898,  amount  expended  during  fiscal  year.. 

July  1,  1898,  balance  unexpended 

July  1,  1898,  outstanding  liabilities. 


$122,  506. 16 
24, 266. 52 


98, 239. 64 
441. 00 


July  1,  1898,  balance  available 


f Amount  (estimated)  required  for  completion  of  existing  project 668  020.00 

< that can  be  profitably  expended  in  fiscal  year  ending  June30, 1900  225!  000!  00 

Submitted  in  compliance  with  requirements  of  sections  2 of  river  and 
v.  harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 
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Appropriation*. 


August  2,  1882 $400, 000 

July  5,  1884  500,  000 

August  5, 1886 375,  000 

August  11, 1888 300,  000 

September  19,  1890 260, 000 


July  13,  1892  $200, 000 

August  18, 1894 150,000 

Juue  3,  1896 100,000 


Total 2, 285, 000 


CONTRACT  IN  FORCE. 

A.  M.  Clegg,  dredging,  dated  March  9,  1897;  approved  March  16,  1897;  date  of 
commencement,  July  1,  1897;  date  of  completion,  October  1,  1898. 


COMMERCIAL  STATISTICS. 

[Furnished  by  Mr.  J.  W.  Averill,  Washington,  D.  C.] 


Receipts  and  shipments. 


Calendar  year — 

Coal. 

Ice. 

Lumber. 

Sand. 

Wood. 

Miscella- 

neous. 

Total. 

Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

1887  

264,  947 

120, 237 

37,  044 

50, 000 

52,  419 

94, 325 

618,  972 

1888  

240,  836 

108, 421 

45, 101 

50, 000 

33,  040 

104, 177 

581,  575 

1889  

92,  511 

115, 506 

41, 407 

75, 000 

35, 351 

128, 905 

488,  680 

1890  

72,  089 

135,  552 

69,  604 

75,  000 

48, 457 

118, 994 

519,  696 

1891 

114,  913 

123, 107 

50, 106 

60,  000 

48,  457 

154,  636 

551,  219 

1892  

280,  342 

148,  692 

68, 178 

20, 000 

48, 457 

261,  285 

766,  954 

1893  

333, 837 

143,  837 

33, 167 

18, 000 

48, 457 

76, 135 

653,  433 

1894  

306,743 

138,  094 

36,  935 

41,850 

58,  203 

62,  763 

644,  588 

1895  

291,268 

135, 158 

51,  327 

39,  284 

49,  930 

127, 483 

693,  450 

1896  

334,  293 

131,  542 

44,  696 

32,  400 

50, 842 

129,  884 

723,  657 

1897  

260,  328 

106, 406 

38,  694 

25,  500 

29,  250 

63,  320 

523,  498 

Number  of  vessels  of  various  classes  arriving  and  departing. 


Steamers 

Vessels 

Vessels 

Barges  draw- 

drawing from 

drawing  from  drawing  from 

ing  from 

Calendar  year— 

5 to  15  feet, 

10  to  21  feet, 

4 to  10  feet, 

5 to  12  feet, 

100  to  600 

300  to  2,100 

30  to  300 

100  to  600 

tons. 

tons. 

tons. 

tons. 

1887 

970 

573 

2, 149 

993 

1888 

710 

525 

1, 588 

2,  821 

1889 

675 

455 

1, 563 

929 

1890 

696 

491 

1,  572 

286 

1891 

980 

445 

1, 854 

862 

1892 

1,065 

466 

2,  046 

527 

1893 

906 

431 

2, 301 

450 

1894 

1, 118 

455 

2,  388 

323 

1895 

1,  060 

442 

2,  055 

290 

1896 

955 

527 

2,  367 

325 

1897 

939 

470 

2, 165 

330 

Ferry  and  local  passenger  steamers  are  not  included  in  the  abovo- 


K 2. 

IMPROVEMENT  OF  OCCOQUAN  CREEK,  VIRGINIA. 

The  present  project  for  improvement,  adopted  December  5, 1890,  and 
following  an  appropriation  of  $10,000,  made  September  19,  1890,  pro- 
vides for  dredging  and  dike  work  at  bars  as  follows : 

Loicer  Mud. — A channel  6 feet  deep  to  be  dredged,  the  ‘‘upper  sec- 
tion” for  about  2,500  feet  below  Taylors  Point  to  be  100  feet  wide,  the 
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August  2, 1882 

July  5,  1884 

August  5, 1886 

August  11, 1888 

September  19, 1890 


Appropriations. 


$400,  000 
500,  000 
375,  000 
300,  000 
260,  000 


July  13,  1892  . . 
August  18, 1894 
June  3,  1896  — 

Total  — 


$200, 000 
150,  000 
100,  000 


2, 285, 000 


CONTRACT  IN  FORCE. 

A.  M.  Clegg,  dredging,  dated  Mar ch  9,  1897;  approved  March  16,  1897;  date  of 
commencement,  July  1,  1897 ; date  of  completion,  October  1,  1898. 


COMMERCIAL  STATISTICS. 

[Furnished  by  Mr.  J.  W.  Averill,  Washington,  D.  C.] 


Receipts  and  shipments. 


Calendar  year — 

Coal. 

Ice. 

Lumber. 

Sand. 

Wood. 

Miscella- 

neous. 

Total. 

1 

Tons. 
264,  947 

Tons. 
120, 237 
108, 421 

Tons. 
37,  044 

Tons. 
50, 000 

Tons. 
52,  419 

Tons. 
94,  325 
104, 177 

Tons. 
618,  972 

1888  

240,  836 
92,  511 

45, 101 

50, 000 

33,  040 

581, 575 
488,  680 

Iggq  

115, 506 

41,  407 

75,  000 

35,  351 
48, 457 

128,  905 

1890  

72,  089 
114,  913 

135,  552 

69,  604 

75,  000 
60,  000 

118,  994 

519,  696 

1g91  

123, 107 

50, 106 

48, 457 

154,  636 

551,  219 

1892  

280,  342 

148,  692 
143,  837 

68, 178 

20,  000 

48, 457 

261,  285 

766,  954 

1893  

333, 837 

33, 167 
36,  935 

18,  000 

48, 457 

76, 135 
62,  763 

653,  433 

] 8Q4  

306,  743 
291,268 

138,  094 

41,850 

58,  203 

644,  588 

1895  

135, 158 

51,  327 

39,  284 

49,  930 
50, 842 

127, 483 

693,  450 
723,  657 

ISQfi  

334,  293 

131,  542 

44,  696 
38,  694 

32, 400 
25,  500 

129,  884 

1897  

260,  328 

106, 406 

29,  250 

63,  320 

523,  498 

. 

1 

Number  of  vessels  of  various  classes  arriving  and  departing. 


Calendar  year — 

Steamers 
drawing  from 
5 to  15  feet, 
100  to  600 
tons. 

Vessels 
drawing  from 
10  to  21  feet, 
300  to  2,100 
tons. 

Vessels 
drawing  from 
4 to  10  feet, 
30  to  300 
tons. 

Barges  draw- 
ing from 
5 to  12  feet, 
100  to  600 
tons. 

1887  

970 

573 

2, 149 

993 

Ig88  

710 

525 

1, 588 

2,  821 

Ig3q  

675 

455 

1, 563 
1,  572 

929 



696 

491 

286 

IgQl  

980 

445 

1,854 

862 

1392  

1,065 

466 

2,  046 

527 



906 

431 

2, 301 

450 

. 

1, 118 
1,  060 

455 

2,  388 

323 

1395  

442 

2,  055 

290 

1896-.... 

955 

527 

2,  367 

325 

1897  

939 

470 

2, 165 

330 

Ferry  and  local  passenger  steamers  are  not  included  in  the  above. 
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IMPROVEMENT  OF  OCCOQUAN  CREEK,  VIRGINIA. 

The  present  project  for  improvement,  adopted  December  5, 1890,  and 
following  an  appropriation  of  $10,000,  made  September  19,  1890,  pro- 
vides for  dredging  and  dike  work  at  bars  as  follows: 

Lower  Mud.— A channel  6 feet  deep  to  be  dredged,  the  “ upper  sec- 
tion” for  about  2,500  feet  below  Taylors  Point  to  be  100  feet  wide,  the 


Potomac  River 


Tidal  Reservoir 


Washington.D.C. 


gravelly  Pt. 


• JO 1898. 


Arlington  Estate. 


' lavifl  O/dAni 

' 


kinmnri  -**.:*  - *■  ' «*•**-**  ~'r  ..-'  ***** 

■ 

■ 
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material  to  be  deposited  on  the  west  side  of  the  channel,  and  the 
remainder  of  the  channel,  or  u lower  section,”  to  be  150  feet  wide. 

Upper  Mud. — A channel  100  feet  wide  and  6 feet  deep  to  be  dredged, 
the  material  to  be  deposited  on  the  east  side  of  the  channel  and  the 
embankment  so  formed  connected  with  the  left  bank  by  a dike. 

Sand  Bar. — A channel  100  feet  wide  and  6 feet  deep  to  be  dredged, 
and  sheet-pile  dikes  constructed  to  maintain  the  dredged  channel. 

Oceoquan  Bar. — A channel  100  feet  wide  and  6 feet  deep  to  be  dredged, 
and  a dike  to  be  constructed  to  maintain  the  depth. 

The  estimated  cost  of  this  (the  present  approved  project)  is  $45,000. 

The  last  appropriation  for  this  work  consisted  of  $3,000,  made  by 
act  of  September  19,  1890. 

No  field  work  was  done  during  the  season  of  1896. 

WORK  DONE  DURING!  THE  FISCAL  YEAR  ENDED  JUNE  30,  1898. 

Proposals  for  dredging  at  Oceoquan,  Aquia,  Nomini,  and  Lower 
Machodoc  creeks,  Virginia,  were  opened  July  20,  1897.  An  abstract 
of  the  proposals  received  is  appended  to  this  report.  The  date  for 
commencement  of  work  proposed  by  the  lowest  bidders  was  May  1, 
1898.  They  stated  that  they  were  unable  to  fix  an  earlier  date.  As  the 
public  interest  demanded  the  execution  of  the  dredging  during  the 
working  season  of  1897,  the  contract  was  awarded  to  the  next  lowest 
bidder,  the  Baltimore  Dredging  Company,  which  proposed  to  commence 
the  work  October  1,  1897,  and  complete  it  by  December  31  of  the  same 
year.  It  was  the  understanding  with  this  company  that  no  extension 
of  time  for  completing  the  contract  should  be  granted  or  asked  lor. 
The  contract  was  entered  into  August  16,  1897,  and  approved  August 
30,  1897. 

As  the  work  at  Nomini  Creek,  Virginia,  was  the  most  exposed  of 
the  four  works  covered  by  the  contract,  the  dredging  at  that  locality 
was  commenced  first  (about  September  4,  1897),  and  upon  completion 
was  followed  by  that  at  the  contiguous  work  of  Lower  Machodoc  Creek, 
Virginia.  Dredging  operations  at  Oceoquan  Creek  were  next  under- 
taken and  were  commenced  at  the  Lower  Mud  October  7,  1897,  with 
one  dipper  dredge.  Work  was  continued  without  interruption  until 
October  30,  1897,  when  the  limit  of  dredging  which  was  practicable 
with  the  available  funds  was  reached.  The  work  consisted  entirely  of 
redredging  shoal  portions  of  the  channel  through  this  bar.  The 
material  found  was  soft  mud,  which  was  removed  in  scows  and  depos- 
ited on  a dumping  ground  on  the  north  shore  of  Oceoquan  Bay.  A 
clear  width  of  75  feet  of  channel  6 feet  deep  was  secured  by  the 
redredging  operations. 

The  amount  of  dredging  at  Oceoquan  Creek  under  this  contract 
was  9,971  cubic  yards. 

PRESENT  CONDITION  OF  THE  IMPROVEMENT  AND  FUTURE  WORK 
REQUIRED  TO  COMPLETE  THE  APPROVED  PROJECT. 

Channels  6 feet  deep  and  100  feet  wide  are  now  available  through 
three  bars,  and  dikes  have  been  built  at  two  of  the  bars.  The  channel 
through  the  Lower  Mud  has  a width  of  75  feet  and  a depth  of  6 feet. 

The  work  remaining  to  complete  the  project  is  the  extension  of  the 
dike  at  Sand  Bar,  the  construction  of  the  dike  at  Upper  Mud,  and  such 
dredging  from  time  to  time  as  may  be  needed  to  restore  the  channel 
dimensions  called  for  by  the  project. 

Oceoquan  Creek  is  in  the  collection  district  of  Alexandria,  which  is  also  the  near- 
est port  of  entry.  The  nearest  light-house  is  at  Fort  Washington,  Md, 
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Money  statement. 

, , $2,465.00 

July  1,  1897,  balance  unexpended  ....  2,  395. 98 

June  30,  1898,  amount  expended  during  fiscal  year 

„ , 69.02 

July  1, 1898,  balance  unexpended 

(•SJM  S3K3  «s  .» ...  *.  >«■ 


The  following 

September  19,  1890 . 

July  13,  1892 

August  18,  1894 

June  3, 1896 


Appropriations. 

ippropriations  have  been  made  for  the  new  project 


Total 


$10, 000 
5, 000 
5, 000 
2, 500 

22, 500 


Aquia  Creek,  Virginia. 

No. 

Name  and  address  of  bidders. 

Occoquan 

Creek, 

Virginia. 

Deposited  on 
aides 

of  channel. 

Removed  in 
scows. 

Total. 

Mominiureea, 

Virginia. 

Per  1 
cubic 
yard. 

10, 000 
cubic 
yards. 

Per 

cubic 

yard. 

13, 000 
cubic 
yards. 

Per 

cubic 

yard. 

5, 000 
cubic 
yards. 

Per 

cubic 

yard. 

8,  000 
cubic 
yards. 

Cents. 

Cents. 

Cents: 

Cents. 

1 

2 

James  H.  Egan  and  Chas.  G. 

Bochman,  Charleston,  b.  C - . 
Baltimore  Dredging  Co.,  Bal- 
timore,  Md. •••; — ■ 

18 

18 

$1,  800 
1, 800 

12 

18 

$1,  560 
2, 340 

18 

18 

$900 

900 

$2,  460 
3,240 

22 

22 

$1,  760 
1,760 

3 

John  Miller,  Washington, 

29 

2,  900 

24 

3, 120 

29 

1,450 

4, 570 

29 

2, 320 

4 

Chester  T.  Caler,  Norfolk, 

28 

2, 800 

28 

| 3,640 

28 

1,400 

5,040 

28 

2, 240 

No. 


Name  and  address  of  bidders. 


Creek,  Virginia. 


James  H.  Egan  and  Chas.G. 

Bochman,  Charleston,  b.  o. 
Baltimore  DredgingCo.,  Bal- 
timore, Md  . . - - - — 

John  Miller,  Washington, 

D c 

Chester  T.  Caler,  Norfolk,  j 

1 28 


Per 

cubic 

yard. 


Cents. 

20 


5, 000 
cubic 
yards. 


$1, 000 
1,110 
1,450 
1,400 


Total 
amount 
of  bid. 


$7, 020 
7, 910 
11, 240 
11,480 


Commence. 


Cubic 
yards  p« 
month. 


May  1, 

Oct.  1, 
Mar.  1, 1898 
Apr.  1, 


10, 000 
15, 000 
10^000 
1898  I a 10, 000 


Complete. 


Oct.  1, 1898 
Dec.  31,1897 
June  30,1898 
do 


a About. 


CONTRACT  IN  FORCE. 

Baltimore  Dredging  Company,  dredging^  dated  1 31, 
30,  1897;  date  of  commencement,  October  l,  , 

1897. 
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COMMERCIAL  STATISTICS. 


[Furnished  by  Messrs.  L.  Ledman  and  Tyson  Janney,  Occoquan,  Va.] 
Receipts  and  shipments  by  water. 


Articles. 

1891. 

1892. 

1894. 

1895. 

1896. 

1897. 

Dofl.l 

Tons. 

100 

Tons. 

100 

Tons. 

100 

Tons. 
100 
200 
1, 400 
200 
100 
2,  500 
5,  000 
750 
225 

Tons. 

100 

Tons. 

150 

Fertilizers 

Flour  and  grain  . . . 

Lumber 

Piles. 

60 

600 

550 

800 

900 
320 
1,  000 
3,  600 

1,200 
300 
2, 150 
7,  000 
23, 400 
7, 120 
400 

900 

210 

Railroad  ties 

Sand 

3, 600 

3,  000 
48,  000 
3,  600 
655 

4,  000 

5,  000 
2,  400 
3,175 

Wood 

Miscellaneous 

Total 

3, 500 
345 

2,400 

580 

8, 205 

56,  705 

8, 900 

10, 475 

41, 670 

15,  835 

No  new  lines  of  transportation  were  established  in  1897.  It  is  reported  that  the 
work  done  has  lessened  the  cost  of  shipping,  since  vessels  can  now  load  more  heavily 
at  the  wharves,  whereas  formerly  part  of  the  cargo  had  to  he  taken  out  to  them  in 
lighter-draft  boats. 


k3. 

IMPROVEMENT  OF  AQUIA  CREEK,  VIRGINIA. 

Aquia  Creek  is  a tributary  of  the  Potomac  River,  which  it  enters  41 
miles  below  Washington,  D.  C. 

Between  1872  and  1878  the  sum  of  $10,000  was  appropriated  by 
Congress  for  the  improvement  and  expended  in  dredging. 

A new  survey  of  the  creek  was  authorized  by  the  river  and  harbor 
act  of  August  11, 1888.  On  September  19, 1890,  Congress  appropriated 
$10,000  for  the  work.  The  following  project  was  therefore  adopted 
December  4,  1890 : A channel  to  be  dredged  to  a depth  of  6 feet  and 
width  of  80  feet  between  the  mouth  and  the  Narrows,  the  material 
dredged  below  the  railroad  bridge  to  be  removed  in  scows  and  that 
above  the  bridge  for  the  most  part  to  be  deposited  on  the  sides  of  the 
channel.  Estimated  cost,  $21,000. 

WORK  DONE  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1898. 

Proposals  for  dredging  at  Aquia,  Occoquan,  Nomini,  and  Lower 
Machodoc  creeks,  Yirginia,  under  one  contract,  were  opened  July  20, 
1897.  An  abstract  of  the  bids  received  will  be  found  appended  to  the 
report  for  Occoquan  Creek.  For  the  reasons  stated  in  the  report  upon 
Occoquan  Creek,  the  contract  was  awarded  to  the  Baltimore  Dredging 
Company  and  was  entered  into  August  16, 1897,  and  approved  August 
30,  1897.  The  contract  prices  for  dredging  in  Aquia  Creek  were  as 
follows : 

For  material  deposited  on  the  sides  of  the  channel,  18  cents  per 
cubic  yard. 

For  material  removed  in  scows,  18  cents  per  cubic  yard. 

The  dredging  at  Aquia  Creek  was  the  last  of  the  four  works  to  be 
undertaken  under  the  contract.  The  dredging  operations  were  com- 
menced November  4, 1897.  The  shoal  portions  of  the  channel  below 
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the  bridge  of  the  Eichmond,  Fredericksburg  and  Potomac  Eailroad 
were  first  dredged.  This  section  of  the  work  was  completed  November 
<},  1897.  The  dredge  was  then  taken  through  the  draw,  and  on  Novem- 
ber 8,  1897,  commenced  the  removal  of  shoals  in  the  channel  above  the 
railroad  bridge.  This  part  of  the  work  was  completed  November  13, 
1897.  The  material  removed  from  these  two  sections  of  the  channel 
was  removed  in  scows  and  deposited  on  a dumping  ground  in  the 
Potomac  Eiver. 

On  November  16,  1897,  the  dredging  of  the  uncompleted  portion  of 
the  channel  near  the  Narrows  was  commenced.  The  specifications 
required  the  material  here  dredged  to  be  deposited  on  the  outside  of 
the  channel,  so  as  to  form  an  embankment.  A cut  8 feet  wide  was  first 
dredged  along  each  side  of  the  channel  and  the  material  therefrom 
deposited  directly  with  the  dipper  of  the  dredge  outside  and  not  less 
than  15  feet  from  the  channel  line,  so  as  to  form  an  embankment.  The 
remaining  material  was  then  dredged  and  was  deposited  outside  the 
small  embankment  first  formed  by  means  of  a wooden  chute  54  feet 
long  built  upon;  a light-draft  scow.  The  work  was  satisfactorily  com- 
pleted on  December  14,  1897,  seventeen  days  before  the  time  of  expira- 
tion of  the  contract  (December  31,  1897). 

These  dredging  operations  resulted  in  completing  a dredged  channel 
80  feet  wide  and  6 feet  deep  between  the  mouth  of  the  creek  and  the 
Narrows,  and  therefore  completed  the  approved  project  of  December 
4,  1890. 

BENEFIT  TO  COMMERCE  AND  NAVIGATION. 

The  work  done  has  been  of  benefit  to  the  existing  trade  of  the  creek 
by  enabling  vessels  trading  here  to  pass  the  long  shoal  below  the  Nar- 
rows into  the  upper  part  of  the  creek,  where  a sufficient  depth  exists 
up  to  the  landing  from  which  most  of  the  shipments  are  now  made. 

PRESENT  CONDITION  OF  THE  IMPROVEMENT. 


The  project  is  now  completed  and  provides  a channel  80  feet  wide 
and  6 feet  deep  from  the  mouth  to  the  Narrows.  No  further  appropria- 
tion is  asked. 

Aquia  Creek  is  in  the  collection  district  of  Alexandria,  which  is  the  nearest  port 
of  entry.  The  nearest  light-house  is  at  Maryland  Point,  Md. 


Money  statement. 

July  1,  1897,  balance  unexpended  

June  30,  1898,  amount  expended  during  fiscal  year . . 


$3, 587.  90 
2, 875. 29 


July  1,  1898,  balance  unexpended  . . 
July  1,  1898,  outstanding  liabilities 


712. 61 
65. 00 


July  1,  1898,  balance  available 


647. 61 


Appropriations. 

The  following  appropriations  have  been  made  for  the  new  works 

September  19,  1890 

July  13,  1892 

August  18, 1894 

June  3,  1896  - 


$10, 000 
5,000 
3,  000 
3,  000 


Total 


21, 000 


APPENDIX  K REPORT  OF  LIEUT.  COL.  ALLEN.  1195 


COMMERCIAL  STATISTICS. 
[Furnished  by  Mr.  R.  L.  Flatford,  Stafford,  Va.] 


Receipts  and  shipments  hy  water,  calendar  year  1895. 

Tons. 


Farm  produce 150 

Lumber - 200 

General  merchandise 200 

Railroad  ties 10,  000 

Tobacco 8,000 


Total 18,450 


Arrival  and  departure  of  vessels. 


Class. 

Number. 

Tonnage. 

Steamers  drawing  less  than  10  feet ....... ...... 

240 

320 

80 

24. 000 

40. 000 
24,  000 

gall  vessels  drawing  less  “than  1 ft  fipeti _ ............ 

Barges  flatBoa^s, ete ...... .......................... 

Repeated  efforts  were  made  to  obtain  commercial  statistics  for  1897,  but  they 
could  not  be  procured. 


k4. 

IMPROVEMENT  OF  NOMINI  CREEK,  VIRGINIA. 

Nomini  Creek  enters  the  Potomac  River  about  82  miles  below  Wash- 
ington, D.  C.  At  the  date  of  the  survey,  preliminary  to  the  inception  of 
the  improvement  (1872),  its  navigation  was  obstructed  by  a bar  of  oyster 
shells  and  sand  at  its  mouth,  over  which  but  3 feet  could  be  carried  at 
low  tide.  The  dangers  and  difficulties  in  passing  the  bar  were  still 
further  increased  by  strong  cross  tidal  currents  just  inside  the  mouth 
at  White  Point.  After  passing  the  bar  a wide  and  navigable  stream  is 
found,  in  which  about  8 feet  can  be  carried  for  about  3^  miles,  or  nearly 
to  Nomini  Ferry,  while  5 feet  can  be  carried  for  about  6 miles  above  the 
mouth. 


PLAN  OF  IMPROVEMENT  AND  PRESENT  PROJECT. 

The  original  project,  adopted  in  1873,  provided  for  dredging  a chan- 
nel through  the  bar  100  feet  wide  and  9 feet  deep  at  low  tide,  with  side 
slopes  of  2 to  1,  at  an  estimated  cost  of  $20,000.  The  project  was 
amended  and  modified  in  1879,  1882,  and  1885,  and  the  estimate  of  cost 
was  revised  in  1888,  the  channel  having  deteriorated  during  the  sus- 
pension of  work  1883-1889.  The  project  was  further  modified  in  1890  so 
as  to  provide  a dredged  channel  9 feet  deep  and  150  feet  wide;  also  two 
jetties,  one  from  White  Point  on  the  east  and  one  from  Cedar  Island 
on  the  west  of  the  dredged  channel.  Dikes  were  also  to  be  built  inside 
White  Point  to  check  cross  currents.  The  estimate  of  cost,  as  revised 
in  1897,  was  increased  to  $105,000. 
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WORK  DONE  DURING  THE  FISCAL  YEAR  ENDED  JUNE  30,  1898. 

Proposals  for  dredging  in  Nomini  Creek,  Virginia,  under  the  same 
contract  with  dredging  at  Occoquan,  Aquia,  and  Lower  Machodoc 
creeks,  Virginia,  were  opened  July  20,  1897.  An  abstract  ot  the  bids 
received  will  be  found  appended  to  the  report  for  Occoquan  Creek, 
Virginia.  For  the  reason  stated  in  the  report  for  Occoquan  Creek,  the 
contract  was  awarded  to  the  Baltimore  Dredging  Company.  The  con- 
tract was  entered  into  August  16,  1897,  and  approved  August  30, 1897. 

The  price  for  dredging  was  22  cents  per  cubic  yard,  the  material  to 
be  removed  in  scows. 

Dredging  operations  were  commenced  in  the  channel  outside  White 
Point  on  September  4,  1897.  The  dredge  was  in  good  order  and  the 
work,  which  consisted  entirely  of  redredging,  proceeded  rapidly.  For 
a width  of  140  feet,  measured  from  the  west  side  of  the  channel,  all  the 
shoals  found  were  redredged  and  removed  between  the  outer  end  of 
channel  and  a point  3,000  feet  inside  the  same.  The  remaining  10  feet 
in  width  on  this  east  side  of  the  channel  could  not  be  redredged  tor 
want  of  funds.  Dredging  operations  were  completed  as  far  as  the 
available  funds  would  permit  on  September  24, 1897.  The  total  amount 
of  dredging  was  8,000  cubic  yards. 

The  ruling  depth  throughout  the  channel  is  8 feet. 

BENEFIT  TO  COMMERCE  AND  NAVIGATION. 

An  idea  of  the  value  of  the  improvement  can  be  obtained  by  inspect- 
ing the  table  of  commercial  statistics  given  below. 

The  sum  of  $12,000  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30,  1900,  in  dredging  and  jetty  construction. 

The  work  is  in  the  collection  district  of  Tappahannock,  which  is  the  nearest  port 
of  entry.  The  nearest  light-house  is  that  at  Blackistone  Island. 

Money  statement. 

July  1,  1897,  balance  unexpended 

June  30,  1898,  amount  expended  during  fiscal  year.. 


July  1,  1898,  balance  unexpended 


T Amount  (estimated)  required  for  completion  of  existing  project 45, 000.  00 

J Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J une  30, 1900  12, 000. 00 
] Submitted  in  compliance  with  requirements  of  sections  2 of  river  and 
[ harbor  acts  of  1866  and  1867  and  sundry  civil  act  of  June  4,  1897. 


$2, 488. 64 
2, 426. 79 


Approjpria  tions. 


The  following  appropriations 

May  3, 1873...  

June  23, 1874  

March  3, 1875 

March  5, 1879 

June  14, 1880  

March  3, 1881 

August  2, 1882 


have  been  made : 


$10, 000 
6,  000 
5,  000 
2,500 

5. 000 

2. 000 
2, 000 


August  11, 1888 

September  19, 1890 

July  13, 1892  

August  18, 1894  — 
June  3, 1896 

Total  ...... 


$5, 000 
5, 000 
10,  000 
5, 000 
2,  500 

60,  000 
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COMMERCIAL  STATISTICS. 


[Furnished  by  Mr.  F.  E.  Tubman,  Mount  Holly,  Va.] 
Receipts  and  shipments  by  water. 


Articles. 

1892. 

1893. 

1894. 

1895. 

1896. 

1897. 

Coal 

Tons. 
10 
100 
400 
500 
5,  000 
5,  000 
10, 000 

Tons. 

8 

150 
500 
400 
4,  000 
4, 500 

Tons. 
10 
100 
4,  500 
6,  000 
3,  500 
3,  000 

Tons. 

8 

150 
4,  000 

5. 000 
3,  000 

3.000 
90 

1. 000 

Tons. 
10 
125 
3, 500 
400 
500 
2,000 
90 
800 

Tons. 

5 

150 
3,  000 
100 
500 
2,  500 
115 
1,000 

Farm  produce 

Grain 

Lumber 

Oysters 

Railroad  ties 

General  merchandise 

Wood 

8,  000 

8,  000 

Tonnage  by  years. 


Year. 

Tons. 

Year. 

Tons. 

1889 

13, 542 
15, 825 
62,  300 
a 21,  000 
17,  658 

1894. 

25, 100 
16,  250 
7, 425 
7,  370 

1890 

1895 

1891 

1896  . 

1892 

1897 

1893 

a This  calculation  is  for  sailing  vessels  only.  The  steamers  carry  the  great  bulk  of  grain  and 
merchandise. 


No  new  lines  of  transportation  were  established  in  1897.  It  is  reported  that  the 
work  done  has  materially  lowered  freight  rates.  There  has  been  a general  stagna- 
tion in  business  during  the  year,  very  little  produce  paying  to  handle  it. 


K 5. 

IMPROVEMENT  OF  LOWER  MACHODOC  CREEK,  VIRGINIA. 

Lower  Machodoc  Creek  is  a tidal  estuary  of  the  Potomac  Biver,  which 
it  enters  on  the  right  about  85  miles  below  Washington,  D.  C. 

The  project  for  improvement,  adopted  November  29,  1892,  provides 
for  dredging  a channel  150  feet  wide  and  9 feet  deep  at  low  tide 
through  the  bar  at  the  Narrows,  at  an  estimated  cost  of  $15,000. 

WORK  DONE  DURING  THE  FISCAL  YEAR  ENDED  JUNE  30,  1898. 

Proposals  for  dredging,  to  be  done  under  the  appropriation  of  $1,500 
made  by  the  act  of  June  3,  1896,  were  opened  July  20,  1897,  the  dredg- 
ing for  this  work  and  for  Nomini,  Occoquan,  and  Aquia  Creeks,  Virginia, 
to  be  done  under  one  contract.  An  abstract  of  the  bids  received 
will  be  found  appended  to  the  report  on  Occoquan  Creek.  For  the 
reason  stated  in  that  report,  the  contract  was  awarded  to  the  Balti- 
more Dredging  Company.  Dredging  operations  commenced  at  Nar- 
rows Bar  September  25,  1897,  and  consisted  in  widening  the  9-foot 
channel  on  the  easterly  side  and  in  deepening  the  channel  where  shoal- 
ing had  occurred  from  the  unfinished  condition  of  the  work.  The  dredg- 
ing was  continued  until  October  4,  1898,  when  the  limit  of  dredging 
which  was  practicable  under  the  appropriation  was  reached  and  oper- 
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ations  were  suspended.  The  resulting  widths  of  the  9-foot  channel 
were  from  85  to  110  feet,  the  length  (on  the  side)  now  being  about  1,700 
feet.  The  amount  of  dredging  under  the  contract  was  4,957  cubic 
yards. 

The  dredged  channel  is  now  150  feet  wide,  the  least  depth  outside  of 
the  above-named  widths  (85  to  110  feet)  being  6 feet. 

The  sum  of  $3,000  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30,  1900,  in  continuance  of  dredging. 

The  work  is  in  the  collection  district  of  Tappahannock,  which  is  the  nearest  port 
of  entry.  The  nearest  light-house  is  at  Blackistone  Island. 

Money  statement. 


July  1,  1897,  balance  unexpended $1. 565.  60 

June  30,  1898,  amount  expended  during  fiscal  year 1, 472. 30 


July  1,  1898,  balance  unexpended. 


93. 30 


Amount  (estimated)  required  for  completion  of  existing  project. 7,  500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1900  3, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2 of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 


Appropriations. 

$3, 000 
3,  000 
1, 500 


Total - - 7,500 


COMMERCIAL  STATISTICS. 

Repeated  efforts  have  been  made  to  obtain  commercial  statistics  pertaining  to  this 
work,  but  without  success. 


The  following  appropriations  have  been  made: 

July  13,  1892 

August  18,  1894 

June  3,  1896  


K 6. 

IMPROVEMENT  OF  RAPPAHANNOCK  RIVER,  VIRGINIA. 

The  Rappahannock  River  is  navigable  from  its  mouth  in  Chesapeake 
Bay  to  Fredericksburg,  Va.,  a distance  of  106  miles. 

The  river  drains  a large  area  of  agricultural  country,  and  is  subject 
to  freshets.  The  highest  known  freshet  occurred  in  June,  1889,  when 
the  river  rose  to  32.8  above  low  tide  at  Fredericksburg.  The  freshet 
slope  falls  below  Fredericksburg  as  the  river  widens.  Freshets  are  but 
little  felt  at  Port  Royal  and  not  at  all  at  Tappahannock.  They  bring 
down  large  quantities  of  sediment  and  are  the  chief  factors  in  bar  for- 
mation. Tides  range  from  2.5  feet  at  the  mouth  to  3.4  feet  at  Freder- 
icksburg. Tappahannock  is  41  miles  and  Port  Royal  77  miles  from  the 
mouth  of  the  river. 

In  1871,  prior  to  the  inception  of  the  improvement,  6 feet  could  be 
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carried  to  within  a mile  of  Fredericksburg,  and  from  that  point  4 feet 
to  the  town. 

The  obstructions  to  navigation  lie  between  Tappahannock  and  Fred- 
ericksburg, 65  miles.  The  original  condition  of  the  bars  was  as  follows  : 

Naylor  Hole  (44  miles  above  the  mouth). — A detailed  survey  of  the  bar, 
made  in  1885,  showed  the  least  depth  to  be  10.7  feet.  The  length  of 
the  bar  between  the  15-foot  curves  was  11,000  feet.  Boring  showed 
sand,  mud,  and  gravel. 

Nanzatico  Reach  (72  miles  above  the  mouth  and  4 miles  below  Port 
Royal).— The  ruling  depth  on  the  bar  is  10.1  feet  (survey  of  1885), 
although  in  the  track  which  can  be  conveniently  followed  by  steamers 
the  depth  is  8.3  feet.  The  length  of  the  bar  between  the  15-foot  curves 
is  5,540  feet.  The  bar  is  composed  for  the  most  part  of  soft  mud. 

Farleyvale  Bar  (94  miles  above  the  mouth  and  12  miles  below  Freder- 
icksburg).—In  1881,  before  improvement,  9 feet  could  be  carried  over 
this  bar,  although  the  depth  on  the  best  course  was  but  8.3  feet.  The 
bar  was  composed  of  sand,  mud,  and  gravel,  and  was  about  200  feet 
long  between  the  10-foot  curves. 

Castle  Ferry  Bar  (98  miles  above  the  mouth  and  8 miles  below  Fred- 
ericksburg).—'The  least  depth  in  1876,  before  improvement,  was  8.4  feet 
and  the  length  between  the  10-foot  curves  1,400  feet.  The  bar  is  com- 
posed of  sand  and  mud. 

Spottswood  Bar  (102  miles  above  the  mouth  and  4 miles  below  Freder- 
icksburg).—In  1871  this  bar  was  5,400  feet  long,  with  a least  depth  of 
6 feet  at  the  “cross  over,”  where  there  were  three  wrecks  sunk  during 
the  late  war.  Before  improvement  this  was  the  most  troublesome  bar 
on  the  river  below  Fredericksburg  Bar,  and  steamers  often  grounded 
here. 

Pratt  Reach  Bar  (103  miles  above  the  mouth  and  3 miles  below  Freder- 
icksburg).—The  ruling  depth  before  improvement  was  8.1  feet  and  the 
length  between  the  10-foot  curves  about  400  feet.  The  material  is  sand 
and  gravel. 

Pollock  Bar  (105  miles  above  the  mouth  of  the  river  and  1 mile  below 
Fredericksburg).— The  bar  was  about  700  feet  long  in  1882,  before  its 
improvement  was  commenced,  and  the  ruling  depth  7 feet.  At  the 
head  of  the  bar  and  near  the  right  bank  there  was  a ledge  of  rock  on 
which  the  depth  was  from  6 to  7 feet. 

Fredericksburg  Bar . — This  bar  commences  1 mile  below  the  railroad 
bridge  at  Fredericksburg  and  extends  up  to  and  along  the  entire  wharf 
front  of  the  town  to  the  bridge.  The  ruling  depth  in  1871  was  4 feet. 
The  bar  was  formed  and  is  constantly  renewed  by  deposits  of  sand 
brought  down  by  the  recurring  freshets.  In  1871  six  wrecks  obstructed 
the  channel  over  this  bar. 

The  navigation  of  the  Rappahannock  is  sometimes  obstructed  by 
trees  and  snags  carried  into  the  river  by  freshets. 

PLAN  OF  IMPROVEMENT  AND  PRESENT  APPROVED  PROJECT. 

The  original  project,  approved  in  1871,  was  to  secure  a channel  100 
teet  wide  and  10  feet  deep  by  dredging  and  the  construction  of  dikes 
from  Fredericksburg  to  Tappahannock,  the  wrecks  obstructing  the 
channel  to  be  removed.  In  1879  the  project  was  amended  to  provide 
tor  a dredged  channel  100  feet  wide  and  10  feet  deep  between  Freder- 
icksburg and  Port  Boyal  and  one  200  feet  wide  and  15  feet  deep  between 
tim  latter  place  and  Tappahannock,  the  depths  secured  to  be  main- 
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tallied  by  a system  of  wing  dams  and  training  dikes.  Total  cost  of 
project  as  revised  $381,500. 

The  sum  expended  to  include  June  30,  1897,  resulted  in  improving 
the  seven  bars  between  Fredericksburg  and  Port  Royal  by  dredging 
and  the  construction  of  dikes  and  removal  of  wrecks  and  snags.  The 
results  of  the  improvement  at  these  bars  at  the  date  of  the  latest 
examinations  are  given  in  the  following  table: 


Locality. 

Depth  at 
low  water 
before  im- 
provement. 

Ruling  chan- 
nel depth  at 
low  water 
at  date  of 
latest  survey. 

Feet. 

4 

Feet. 

8.6  (1897) 

Fredericksburg  Bar,  below  steamboat  wharf 

7.3 

9 (1894) 

8.5 

10  (1894) 

8.3 

9. 2 (1894) 

6 

8. 2 (1894) 

8 

9. 5 (1894) 

8 

10  (1894) 

No  work  has  yet  been  done  at  Nanzatico  Reach  and  Naylors  Hole. 


WORK  OF  THE  FISCAL  YEAR  ENDING  JUNE  30,  1898. 

Under  date  of  August  25,  1897,  proposals  were  invited  by  public 
advertisement  for  dredging  at  Fredericksburg  Bar  and  for  rock  exca- 
vation at  the  lower  end  of  Fredericksburg  Reach,  the  work  to  be  done 
in  connection  with  dredging  proposed  at  Urbana  Creek,  Virginia,  and 
under  the  same  contract.  Only  one  proposal  was  received,  which  was 
opened  September  25,  1897.  An  abstract  of  this  proposal  is  appended 
to  this  report.  The  price  bid  for  dredging  at  Fredericksburg  was  too 
high  and  the  bid  was  therefore  rejected.  As  there  seemed  no  immedi- 
ate prospect  of  obtaining  favorable  bids,  further  action  was  deferred 
until  the  working  season  of  1898. 

During  the  month  of  June,  1898,  specifications  were  prepared  with  a 
view  to  public  advertisement  inviting  proposals  for  the  dredging  and 
rock  excavation.  The  advertisement  will  be  made  in  July. 

The  sum  of  $15,000  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30,  1900. 

The  work  is  in  the  collection  district  of  Tappahannock,  which  is  the  nearest  port 
of  entry.  The  nearest  light-house  is  that  at  Blackistone  Island. 


Money  statement . 

July  1, 1897,  balance  unexpended 9^-  63 

June  30,  1898,  amount  expended  daring  fiscal  year Di>- 

July  1,  1898,  balance  unexpended 9; 889> 

July  1,  1898,  outstanding  liabilities 

July  1,  1898,  balance  available - - 9, 888. 50 

f Amount  (estimated)  required  for  completion  of  existing  project  ^ 129, 000.  00 
Amountthatcan  be  profitably  expended  m fiscal  year  ending  June  30, 1900  lo,  000. 00 
i Submitted  in  compliance  with  requirements  of  sections  2 of 
l harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


1201 


APPENDIX  K REPORT  OF  LIEUT.  COL.  ALLEN. 


Appropria  Horn. 


The  following  appropriations  have  heen 

March  3, 1871 $15,  000 

June  10,  1872 15,000 

March  3, 1873 15,000 

June  23,  1874 7,000 

MarchS,  1875 5,000 

August  14,  1876 10,000 

August  18,  1878 13,  500 

March  3,  1879 10,  000 

June  14,  1880 25,000 

March  3, 1881 15,000 

August  2, 1882 17,000 


made: 


July  5,  1884 $20,000 

August  5,  1886 20,000 

August  11, 1888  ($15,000,  of  which 

$3,000  was  for  Urbana) 12,  000 

September  19, 1890 15,  000 

July  13, 1892 20,000 

August  18, 1894 10,  000 

June  3, 1896  . 8,000 

Total 252, 500 


Abstract  of  proposals  for  roclc  excavation  and  dredging  in  Rappahannock  River  and 
dredging  m TJrbana  Creek,  Virginia,  opened  September  25,  1897,  by  Lieut.  Col.  Chas  J 
Allen,  Corps  of  Engineers. 


Name. 


John  Miller,  Washington,  D.  C 


Name. 


John  Miller,  Washington,  D.  C 


Rappahannock. 


Rock  excavation. 

Dredging. 

Per 

cubic 

yard. 

1,660 

cubic 

yards. 

Per 

cubic 

yard. 

10.000 

cubic 

yards. 

Amount. 

$2. 50 

$4, 150 

Cents. 

36f 

$3,  640 

$7,  790 

Urbana. 


Dredging. 


Per 

cubic 

yard. 


Amount 
(10,000 
cu.  yds). 


Total. 


Commence. 


Complete. 


Cents. 

25 


$2,  500 


$10,  290 


Nov.  1,1897 


May  1, 


COMMERCIAL  STATISTICS. 


Tonnage  for — 

1888 

1890 

1892  

1893  


Tons. 
83,  600 
83,  830 

* 126,  333 

* 141,  750 


Tonnage  for — 

1894 

1895.. 

1896  

1897  


Tons. 

* 144,  070 
*151,466 
*161, 196 
*158,108 


Steam  vessels: 


Arrivals  and  departures  of  vessels,  1897. 


Drawing  10  feet  or  more  . 
Drawing  less  than  10  feet 
Sailing  vessels : 

Drawing  10  feet  or  more  . 
Drawing  less  than  10  feet 
Barges,  flatboats,  etc 


540 

164 

860 

256 

420 


"*  *"in'  °y8ter8’  &rm 

No  new  lines  of  transportation  were  established  in  1897.  It  is  reported  that  the 
water  6 “ lmpr°Vement  §-atly  reduced  freight  rates,  Kh  by  rail  and 


* Furnished  by  Mr.  William  D.  Scott,  Fredericksburg,  Va. 
ENG  98—  76 


1202  REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 

K 7» 

IMPROVEMENT  OF  URBAN  A CREEK,  VIRGINIA. 

Urbana  Creek  is  a tributary  of  tbe  Rappahannock  River,  which  it 
enters  16  miles  above  the  mouth. 

The  project  for  improvement,  adopted  in *1879,  was  the  excavation  of 
a channel  150  feet  wide  and  10  feet  deep  through  the  outer  bar.  It  was 
modified  in  1883  so  as  to  include  dredging  a channel  through  the  shoal 
within  the  creek,  and  again  in  1888  to  include  dikes  or  jetties  along  the 
sand  spit  at  the  mouth  to  prevent  the  natural  channel  from  closing. 
In  April,  1897,  a survey  was  made  to  determine  the  extent  of  change 
in  the  channels,  and  an  estimate  was  made  in  June  following  of  the 
cost  of  completing  the  project  by  means  of  dredging  and  a jetty  to  pro- 
tect the  channel  through  the  outer  bar.  The  cost,  added  to  the  amounts 
previously  expended,  made  the  revised  estimated  cost  of  the  project 
$70,000. 


WORK  OF  THE  FISCAL  YEAR  ENDING  JUNE  30,  1898. 

Under  date  of  August  25, 1897,  proposals  were  invited  by  public  adver- 
tisement for  dredging  in  the  channel  through  the  outer  bar,  and  also, 
if  the  funds  permitted,  at  the  shoal  within  the  creek,  in  connection  with 
the  dredging  and  rock  excavation  proposed  near  Fredericksburg  in  the 
Rappahannock  River,  all  the  work  to  be  done  under  a single  contract. 
A single  proposal  was  received  and  opened  September  25,  1897.  An 
abstract  of  this  proposal  will  be  found  appended  to  the  report  on 
Rappahannock  River.  The  price  bid  for  dredging  in  Rappahannock 
River  was  too  high,  and  the  proposal  was  rejected.  Further  action  was 
then  deferred  until  the  working  season  of  1898.  Proposals  will  be 
again  invited  in  July  for  the  above-mentioned  work,  the  specifications 
being  framed  so  that  separate  proposals  can  be  made  for  the  dredging 
and  rock  excavation.  The  works  will  be  offered  together  on  account  of 
the  small  amounts  available  for  each. 

The  work  done  under  the  various  appropriations  resulted  m a chan- 
nel 10  feet  deep  and  from  130  to  150  feet  in  width  through  the  outer 
bar,  while  a channel  10  feet  deep  and  from  80  to  170  feet  in  width  had 
been  dredged  within  the  creek,  although  examinations  in  1897  indicated 
some  deterioration  of  the  creek  channel. 

The  work  required  to  complete  the  project  is  completion  of  the  outer 
channel  to  the  depth  of  10  feet  and  width  of  150  feet,  some  dredging  at 
the  turn  at  the  inner  end  of  this  channel,  dredging  in  the  creek  chan- 
nel, and  construction  of  the  jetty  for  the  outer  channel.  With  the  funds 
available  from  the  appropriation  of  June  3, 1896,  it  is  expected  to  nearly, 
if  not  quite,  complete  the  dredging  required  in  the  outer  channel. 

The  sum  of  $20,000  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30,  1900,  in  dredging  and  in  commencing  the  construction 
of  the  jetty  for  maintaining  the  depth  in  the  outer  channel. 

The  accompanying  statistics  show  the  value  of  the  commerce  depend- 
ing upon  this  improvement. 

For  more  complete  account  of  the  improvement  see  annual  report  for 
the  fiscal  year  ended  June  30,  1896. 

Urbana  is  a port  of  entry  in  tbe  collection  district  of  Tappabannock.  Tbe  nearest 
ligbt-bouse  is  tbat  at  Bowler  Rock. 
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Money  statement . 


July  1, 1897,  balance  unexpended $2, 959. 10 

June  30, 1898,  amount  expended  during  fiscal  year ’ 18. 54 


July  1, 1898,  balance  unexpended 


2,  940.  56 


Amount  (estimated)  required  for  completion  of  existing  project 39,  500.  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1900  20,  000.  00 
Submitted  in  compliance  with  requirements  of  sections  2 of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 


Appropriations. 


The  following  appropriations  have  been  made : 


March  3, 1879 $5,  000 

June  14, 1880  2,  500 

March  3, 1881 4,000 

August  2, 1882 4,  000 

August  11,  1888  (included  in  an 
appropriation  of  $15,000  for 
Rappahannock  River) 3,000 


September  19, 1890. 

July  13, 1892  

August  18, 1894 

J une  3, 1896 

Total 


$3,  000 

3,  000 
3,  000 
3,  000 


30,  500 


COMMERCIAL  STATISTICS. 


Calendar  year — 

Reported 
by  Mr.F.  A. 
Bristow. 

Reported 
by  Mr.  J.  D. 
Gressitt. 

1891 

Tons. 

19,  500 

20,  095 
55,  885 
82.  395 
66,  530 

137,  485 
153,  875 

Tons. 

22, 100 
17, 125 
61,  290 
88,  305 
92,  320 
133,  925 
181,  500 

1892 

1893 

1894 

1895 

1896 

1897 ' ' 

The  principal  articles  of  commerce  are  oysters,  tobacco,  railroad  ties,  coal,  grain 
and  lumber. 

Arrivals  and  departures  of  vessels,  1897. 


Description. 

Reported 
by  Mr.F.  A. 
Bristow. 

Reported 
by  Mr.  J.  D. 
Gressitt. 

Steamers  drawing  10  feet  or  more 

140 
800 
130 
1, 100 

150 

850 

150 

1,000 

Steamers  drawing  less  than  10  feet 

Sail  vessels  drawing  10  feet  or  more 

Sail  vessels  drawing  less  than  10  feet 

Total 

2, 170 

2,150 

A daily  mail  steamer  line,  running  from  Carters  Creek,  or  Irvington,  to  Urbana, 
was  established  during  1896.  It  is  reported  that  the  work  done  on  this  improvement 
has  greatly  reduced  freight  rates  and  permitted  the  use  of  larger  vessels. 


K 8. 

IMPROVEMENT  OF  YORK  RIVER,  VIRGINIA. 

The  York  River  is  formed  by  the  union  of  Mattaponi  and  Pamnnkey 
rivers  at  Westpoint,  Va.,  is  41  miles  in  length,  and  empties  into  Chesa- 
peake Bay  about  16  miles  above  Old  Point.  Entering  the  river,  24  feet 
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can  be  carried  for  32  miles  up,  to  Potopotank  Bar,  9 miles  below  West- 
point.  In  1880  the  ruling  depth  on  this  bar  was  18.5  feet,  and  its 
length  between  the  20-foot  curves  was  2,200  feet.  The  next  obstruction  • 
to  navigation  is  Westpoint  Bar,  which  commences  about  2 miles  below 
Westpoint  and  extends  up  to  Westpoint.  Before  improvement  it  had 
a ruling  depth  of  15.5  feet.  Westpoint  is  the  shipping  point  of  the 
Richmond  and  Westpoint  Terminal  Railroad  system.  The  wharves 
from  which  shipments  are  made  are  built  within  the  mouth  of  Pamun- 
key  River,  and  further  obstruction  to  navigation  is  found  in  shoal  water 
in  front  of  these  wharves. 

The  present  project  for  improvement  of  this  river,  adopted  in  1887, 
provides  for  dredging  a channel  22  feet  deep  and  400  feet  wide  through 
the  Potopotank  and  Westpoint  bars  and  increasing  the  width  of  chan- 
nel at  the  Westpoint  wharves.  The  construction  of  a dike  along  the 
right  bank  of  the  river  at  Westpoint  Bar,  about  8,800  feet  in  length, 
forms  part  of  the  project.  The  total  estimated  cost  of  the  project  is 
. $308,800. 

OPERATIONS  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1898. 

In  view  of  the  recent  change  in  the  present  trade  conditions  in  York 
River,  due  to  the  establishment  by  the  Southern  Railway  Company  of 
a new  cotton  shipping  terminal  at  Norfolk,  Va.,  in  addition  to  their 
water  terminal  at  Westpoint,  referred  to  in  detail  in  Appendix  J 8 to 
the  Annual  Report  of  the  Chief  of  Engineers  for  1897,  it  was  deemed 
advisable  to  expend  the  appropriation  of  June  3,  18  *6,  in  preserving 
the  channel  already  secured  by  dredging,  rather  than  by  increasing  the 
dimensions  of  that  channel  at  the  present  time.  It  was  accordingly 
proposed  in  the  modified  project  approved  September  2, 1897,  to  extend 
the  existing  dike  on  the  right  of  the  upper  part  of  the  dredged  chan- 
nel, so  as  to  maintain  the  lower  part  of  that  channel.  Specifications 
and  plans  for  the  dike  were  accordingly  prepared,  and  it  was  intended 
to  advertise  inviting  proposals  for  doing  the  work  in  time  for  its  com- 
mencement early  in  the  season  of  1898.  On  account  ot  the  expected 
war  with  Spain  it  was  deemed  best  to  defer  action  for  a time,  but  fur- 
ther developments  indicated  that  there  would  be  no  war  risk  attending 
the  work  to  induce  high  priced  bids,  and  accordingly,  under  date  of 
July  7,  1898,  the  specifications  were  issued  and  proposals  invited  for 
construction  of  the  dike. 

CONDITION  OF  THE  IMPROVEMENT  AND  FUTURE  WORK  REQUIRED 
TO  COMPLETE  THE  PROJECT. 

Until  1894  the  lack  of  contraction  works  prevented  the  securing  of 
permanent  results  from  the  dredging  at  Westpoint  Bar.  The  dike  at 
that  bar,  built  in  1893-94,  has  had  a good  effect  in  maintaining  the 
dredged  depth  in  the  upper  reach  of  the  channel,  and  its  extension  for 
3,500  feet  to  a point  about  opposite  the  lower  end  of  the  second  reach 
of  the  channel,  for  the  same  purpose,  is  desirable.  The  greater  part  of 
this  extension  can  be  provided  for  with  funds  now  available.  The  work 
remaining  to  be  done  under  the  approved  project  is  the  completion  of 
the  dredging  at  Potapotank  and  Westpoint  bars  and  the  completion 
of  the  dike  at  the  latter-named  bar. 

It  is  estimated  that  $20,000  will  be  needed  for  a profitable  prosecu- 
tion of  the  work  during  the  fiscal  year  ending  June  30, 1900. 

The  work  is  in  the  collection  district  of  Richmond,  which  is  the  nearest  port  of 
entry.  The  nearest  light-house  is  that  at  Bell  Rock. 
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Money  statement . 


July  1, 1897,  balance  unexpended $17  971.88 

June  30, 1898,  amount  expended  during  fiscal  year ’ 306!  50 


July  1, 1898,  balance  unexpended . . . 
July  1, 1898,  outstanding  liabilities 


July  1, 1898,  balance  available 


f Amount  (estimated)  required  for  completion  of  existing  project 79  050.00 

J Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1900  2(b000.00 
j Submitted  in  compliance  with  requirements  of  sections  2 of  river  and 
l harbor  acts  of  1866  and  1867  and  sundry  civil  act  of  June  4,  1897. 


17,  665.  38 
29. 17 


Appropriations. 


The  following  appropriations  have  been  made : 


June  14;  1880  $10,  000 

March  3, 1881 25,  000 

August  2, 1882 25,000 

July  5, 1884 20,000 

August  5, 1886  18,  750 

August  11, 1888  30,  000 


September  19, 1890 $30,  000  - 

July  13, 1892 35,000 

August  18,  1894  20,  000 

June  3, 1896  16,000 

Total 229,  750 


These  appropriations  have  been  applied  to  work  under  the  original  protect  of  1880 
the  amended  project  of  1884,  and  the  further  amended  project  of  1887. 


COMMERCIAL  STATISTICS. 
[Furnished  by  Mr.  E.  T.  Lamb,  West  Point,  Va.] 
Eeceipts  and  shipments. 


Class  of  goods. 

1891. 

1892. 

1893. 

1894. 

Tons. 

in  qaa 

Tons. 

1 n zioo 

Tons. 

Tons. 

20,  000 
72, 235 
5, 000 

Cotton 

iu,  you 
qq  997 

JU,  4yo 
co  n a 0 

10,  423 

Farm  produce 

Oy,  44  1 
K All 

O O,  /44 

3,  500 

67, 485 
4,  000 

Grain 

0,  041 

3,  220 
43  897 

A ^ Kdl 

100 

150 
41,  227 

Lumber 

7 848 

40,  OU1 
A AQ  1 

45,  033 

Oysters 

12,  400 

O,  Uol 
9 7on 

7,  375 

8, 175 
2,  500 

General  merchandise 

70,  930 

4,  /oU 

1Q1  JA 9 

3,  200 

1QQ  UCLA 

Railroad  ties 

14  140 

iyi,  404 
r non 

loo,  U04 

A K A A 

206,  706 
1,600 
12, 115 
10,  000 

Tobacco  

0,  uou 

0,  ouu 

1 A AAA 

Wood 

I/O  . 

at*  qaa 

1U,  000 

4u,  yuu 

0,  4UD 

9,  220 

Vessels  arriving  and  departing. 


Class. 

1891. 

1892. 

1893. 

1894. 

Steamers  drawing  10  feet  or  more 

727 

104 

178 

824 

79  a 

*7AO 

Steamers  drawing  less  than  10  feet 

1 44 
90ft 

7y4 

91  1 

758 

310 

Vessels  drawing  10  feet  or  more 

4UO 

QA 

Oil 

QA 

Vessels  drawing  less  than  10  feet 

yo 
1 on 

yu 

OA/* 

95 

Barges,  flatboats,  etc 

iyu 

1 Q 

4U4 

0 1 

200 

10 

1U1 

lo 

41 

Statement  of  tonnage  by  years. 


Reported  for — 
1888 

1889  

1890  

1891...... . 


Tons. 
285,  480 
328,  353 
418, 190 
304, 338 


Reported  for — 

1892  

1893  

1894  


Tons. 

345, 559 
351,  390 
379, 808 


Repeated  efforts  were  made  to  obtain  commercial  statistics  for  1895, 1896,  and  1897 
out  tney  could  not  be  procured.  ’ 
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Kg. 

IMPROVEMENT  OF  MATTAPONI  RIVER,  VIRGINIA. 

The  Mattaponi  and  Pamunkey  rivers  unite  at  Westpoint,  Va.,  to 
form  the  York  River.  The  Mattaponi  is  navigable  for  small  steamers 
and  vessels  from  its  month,  at  Westpoint,  to  Aylett,  a distance  of  38.8 
miles,  and  can  be  made  navigable  for  small  barges  for  16  miles  above 
Aylett,  to  Monday  Bridge.  The  obstructions  to  5.5-foot  navigation 
below  Aylett  are  as  follows : 


Designation. 

Distance 
above 
West 
Point,  Va. 

Length 
of  bar. 

Puling 
depth  at 
lov£  tide. 

Miles. 

31.4 

32.9 

33.9 
35.1 
35.6 

36.4 
37.3 

Feet. 

2, 100 
4,  500 
3,  500 
1,600 
1,  000 
1,  900 
950 

Feet. 

3.8 
3 

2.8 
3.2 
3.1 
2.4 
3.1 

Above  Aylett  there  are  numerous  bars,  but  no  work  on  them  was 
proposed.  The  river  was  also  obstructed  by  snags,  overhanging  trees, 

and  wrecks.  . , _ , c 

The  present  project  for  improvement  provides  for  removal  ot  snags, 
logs,  leaning  trees,  wrecks,  etc.,  as  far  upstream  as  Guineas  Biidge, 
near  Milford  Station,  on  the  Richmond,  Fredericksburg  and  Potomac 
Railroad,  and  the  improvement  of  bars  below  Aylett.  The  object  is  to 
afford  a depth  of  feet,  and  a channel  width  of  40  feet,  at  low  tide, 
below  Aylett,  and  above  that  point,  to  confine  the  improvement  to  re- 

mThe  estimated  cost  of  the  project,  as  adopted  in  1892,  is  $72,100. 


OPERATIONS  FOR  FISCAL  YEAR  ENDING  JUNE  30,  1898. 

TJnder  date  of  June  25,  1897,  proposals  had  been  invited  by  public 
advertisement  for  dredging  at  Line  Tree  and  Latane  bars,  under  the 
same  contract  with  the  dredging  proposed  in  Pamunkey  River,  tlie 
dredging  to  be  done  under  the  appropriation  of  $2,500  by  act  ot  June 
3,  1896,  and  a balance  of  $2,500  remaining  from  former  appropriations. 

The  date  fixed  for  the  opening  of  proposals  was  July  24, 1897,  but  no 
bids  were  received  on  that  day. 

The  work  was  again  offered  for  contract  by  public  advertisement 
under  date  of  August  25,  1897,  the  date  fixed  for  opening  bids  being 
September  25,  1897.  On  the  last  named  date  a single  proposal  was 
received,  an  abstract  of  which  is  appended  to  this  report.  The  pro- 
posal was  regarded  as  too  high,  and  was  rejected.  Owing  to  the  small 
amount  of  work  there  seemed  to  be  no  prospect  of  obtaining  a reason- 
able price  for  the  dredging,  and  further  action  was  deferred  until  con- 
ditions should  be  more  favorable. 

BENEFIT  TO  COMMERCE  AND  NAVIGATION. 

The  work  already  done  upon  this  river  has  been  of  benefit  to  existing 
commerce,  notwithstanding  that  much  of  it  has  had  to  be  done  over 
again,  as  snags  and  other  obstructions  form  in  greater  or  less  degree 
after  every  freshet.  Before  any  work  of  improvement  was  undertaken 
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the  trade  was  limited.  There  is  now  one  steamer  plying  between  West- 
point  and  Walkerton  (29  miles).  Above  this  point  a lighter  draft 
steamer  runs  to  Aylett,  38.8  miles  above  Westpoint.  Below  Walker- 
ton  numerous  vessels  load  with  wood,  lumber,  etc.,  for  coast  ports.  The 
total  freight  tonnage  for  1894  was  39,300  tons.  In  this  connection  see 
commercial  statistics  herewith. 

The  sum  of  $4,000  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30,  1900,  in  continuing  work  under  the  approved  project. 

The  work  is  in  the  collection  district  of  Richmond,  which  is  the  nearest  port  of 
entry.  The  nearest  light-house  is  Bell  Rock,  Virginia. 

Money  statement. 


July  1, 1897,  balance  unexpended $5;  005.  79 

June  30, 1898,  amount  expended  during  fiscal  year 89.  73 


July  1, 1898,  balance  unexpended 


Amount  (estimated)  required  for  completion  of  existing  project 

Amount  that  can  be  profitably  expended  in  fiscal  year  endin  g J une  30, 1900 
Submitted  in  compliance  with  requirements  of  sections  2 of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 


4,  916.  06 


42,  300.  00 
3, 500. 00 


Appropriations. 


The  following  appropriations  have  been  made: 


June  14, 1880  

March  3, 1881 

July  5, 1884  

August  5, 1886 

$2,500 

3, 300 

2, 500 

5, 000 

July  13, 1892 

August  18, 1894 

June  3, 1896  

4, 000 

August  11,  1888  

September  19, 1890 

3, 000 

3, 000 

Total 

Abstract  of  proposals  for  dredging  in  Mattaponi  and  PamunTcey  rivers,  Virginia,  opened 
September  25,  1897,  by  Lieut.  Col.  Charles  J.  Allen,  Corps  of  Engineers. 


Mattaponi. 

Pam  unkey. 

Name. 

Per 

cubic 

yard. 

Amount 
(11,600  cu- 
bic yards) . 

Per 

cubic 

yard. 

Amount 
(9,200  cubic 
yards). 

Total. 

Commence. 

Complete. 

John  Miller,  Wash- 
ington, D.  C 

Cents. 

36f 

$4,222.40 

Cents. 

36? 

$3, 348. 80 

$7,  571. 20 

Nov.  1,1897 

May  1, 1898 

COMMERCIAL  STATISTICS. 
Receipts  and  shipments. 


Class  of  goods. 

Calendar  year — 

1890. 

1891. a 

1892.  a 

1893.  a 

1894. a 

Coal 

Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

1, 000 
500 
350 
6,  000 
16,  000 
3,  200 
12,  250 

Farm  products 

2, 400 
1,  000 
1,200 
3, 120 
5,  640 
38,  700 

300 
100 
6,  200 
17,  820 

5,  260 

6,  740 

Grain 

Lumber •_ 

7,  700 
10, 400 
6,  900 
7,650 

5,  500 
15,  570 
5, 000 
6, 620 

Merchandise 

Ties 

Wood 

Total 

32,  650 

52,  060 

32,  690 

36,  420 

39,  300 

• Famished  by  Mr.  E.  T.  Lamb,  Westpoint,  Va. 
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Vessels  arriving  and  departing  during  1894. 


Class. 

[Number. 

Tonnage. 

175 

100 

90 

5 

370 

9, 000 
30,  000 
15, 000 
400 

54, 400 

Total - 

Repeated  efforts  were  made  to  obtain  commercial  statistics  for  1895, 1896,  and  1897, 
but  they  could  not  be  procured. 


K io. 


IMPROVEMENT  OF  PAMUNKEY  RIVER,  VIRGINIA. 

The  project  for  improvement  of  this  river,  adopted  in  1880  and 
amended  in  1885,  provides  for  7-foot  navigation  to  Bassett  Ferry,  47 
miles  from  Westpoint,  which  is  at  the  mouth  of  the  Pamunkey ; thence 
from  Bassett  Ferry  to  Wormley  Landing,  54  miles  from  Westpoint,  for 
5 foot  navigation;  thence  3-foot  navigation  to  Hanovertown,  the  7-foot 
channel  to  have  a width  of  100  feet  and  the  other  channels  40  feet. 
The  wrecks,  logs,  snags,  and  trees  obstructing  navigation  between  Gar- 
lick  Ferry  and  Hanovertown  were  also  to  be  removed.  The  cost  of  this 
amended  project,  which  is  also  the  present  project,  was  estimated  as 
$32,500. 

WORK  OF  THE  FISCAL  YEAR  ENDING  JUNE  30,  1898. 

Under  date  of  June  25, 1897,  proposals  were  invited  by  public  adver- 
tisement for  dredging  at  Bncklaud  Bar  under  the  same  contract  with  the 
dredging  proposed  in  Mattaponi  Kiver,  Virginia.  The  date  fixed  for 
the  opening  of  proposals  was  July  24, 1897,  but  no  bids  were  received  on 
that  day.  The  work  was  again  offered  for  contract  by  public  advertise- 
ment dated  August  25, 1897,  the  bids  to  be  opened  September  25, 1897. 
On  the  last-named  day  a single  proposal  was  received,  an  abstract  of 
which  is  appended  to  the  report  on  Mattaponi  River.  This  proposal 
was  too  high  and  was  rejected. 

As  there  seemed  to  be  no  immediate  prospect  of  obtaining  a reason- 
able price  for  the  work,  further  action  was  deferred  until  conditions 
should  be  more  favorable. 

The  sum  of  $3,000  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30,  1900,  in  dredging  and  removal  of  snags,  logs,  and 
wrecks. 

The  work  is  in  the  collection  district  of  Richmond,  which  is  the  nearest  port  oi 
entry.  The  nearest  light-house  is  Bell  Rock,  Virginia. 


Money  statement . 

Julyl,  1897,  balance  unexpended.... 

June  30,  1898,  amount  expended  during  fiscal  year  .. 


$3, 682. 84 
34.  85 


July  1,  1898,  balance  unexpended 


3,  647. 99 


Amount  (estimated)  required  for  completion  of  existing  project 7,  000.  00 

Amount  that  canbeprofitably  expended  in  fiscal  year  ending  June30, 1900  3,000-00 

Submitted  in  compliance  with  requirements  of  sections  2 of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 
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Appropriations. 


The  following  appropriations  have  been  made: 


June  14,  1880 

March  3. 1881 

August  2,  1882 

August  5,  1886 

$2,500 

2, 500 

.......  2,500 

5, 000 

July  13, 1892 

August  18,  1894 

June  3,  1896 

$3,000 

2, 000 

2, 000 

August  11,  1888 

September  19, 1890 

3, 000 

3, 000 

Total 

25,500 

COMMERCIAL  STATISTICS. 
[Furnished  by  Mr.  E.  T.  Lamb,  Westpoint,  Va.] 
Receipts  and  shipments. 


Articles. 

1893. 

1894. 

Tons. 

Tns. 

5, 000 
750 

75 

5,145 

100 

10,  000 
15,  000 
20, 100 

General  merchandise 

10,  000 
1,  000 
15,  oyo 
10,  500 

Lumber 

Hail  road  ties _ _ _ 

Total 

50, 420 

42,  250 

Repeated  efforts  were  made  to  obtain  commercial  statistics  for  1895, 1896,  and  1897, 
but  they  could  not  be  procured. 


K ii. 

IMPROVEMENT  OF  JAMES  RIVER.  VIRGINIA. 

The  present  project  for  improvement  of  this  river  is  in  accordance 
with  the  act  of  Congress  of  July  5,  1884.  It  has  in  view  the  obtaining 
a depth  of  22  feet  at  mean  low  tide  from  the  sea  to  Richmond,  the  chan- 
nel widths  to  be  400  feet  from  the  sea  to  City  Point,  300  feet  thence  to 
Drewry  Bluff,  and  200  feet  thence  to  Richmond.  The  estimated  cost 
of  this  project,  which  was  a modification  of  the  original  project,  is 
$4,500,000.  The  work  for  accomplishing  this  effect  has  been  excavation 
through  shoals  by  dredges,  removal  of  rock,  and  constructiou  of  dikes 
and  jetties  to  regulate  the  waterway  in  part.  Work  has  been  generally 
done  first  on  the  slioalest  places  in  the  river,  with  a view  to  obtaining 
the  greatest  benefit  to  commerce  in  the  shortest  time.  Solid  rock  exca- 
vation has  constituted  a large  item  of  the  work,  and  more  of  the  same 
remains  to  be  done.  It  is  necessarily  costly. 

WORK  OF  THE  FISCAL  YEAR. 

The  contract  with  P.  Sanford  Ross,  dated  December  11, 1894,  approved 
on  the  14th  of  that  month,  was  completed  July  15,  1897.  The  contract 
was  for  dredging  and  removal  of  rock  and  the* piece  of  river  from  which 
the  material  was  removed  extended  1.5  miles  below  the  Richmond  City 
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line.  The  total  quantities  excavated  under  this  contract  in  July,  1897, 
and  in  previous  fiscal  years  was  as  follows : 


Earth. 

Cobble. 

Soft  rock. 

Solid 

rock. 

Total. 

February  to  June,  1895 

Cubic  yds. 
116,  251.  5 
28,  285. 8 
18,  111.  3 
394.4 

Cubic  yds. 

Cubic  yds. 

Cubic  yds. 

Cubic  yds. 
116,  251.  5 
47,  704. 5 
52,  859.  8 
1,712.5 

1895-96,  fiscal  year 

1896  97,  fiscal  year 

July,  1897  

Total  under  this  contract 

1,  517. 8 
1, 075.  2 
12.2 

7,511.9 
26, 497.  5 
953.7 

10,  389. 0 
6,  875.  8 
352.2 

163, 043.  0 

2, 605. 2 

34, 963. 1 

17, 617. 0 

218, 528.  3 

On  September  27,  1897,  proposals  were  invited,  by  public  advertise- 
ment in  newspapers,  for  deepening  and  widening  the  channel  of  James 
River  and  for  constructing,  repairing,  and  revetment  of  wing  dams,  the 
work  to  be  done  between  the  lower  city  line  of  Richmond  and  a point 
about  1£  miles  below  that  line.  Amount  of  contract,  about  $21,000. 
At  the  opening  Of  proposals,  October  27,  P.  Sanford  Ross  was  the 
lowest  bidder  and  contract  was  accordingly  made  with  him  November 
12,  1897.  The  contract  was  approved  November  19.  Work  under  the 
contract  was  to  commence  on  or  before  November  15,  1897,  and  be 
completed  on  or  before  June  30,  1898. 

An  abstract  of  the  bids  received  October  27  is  appended  to  this 
report. 

This  contract  was  completed  about  June  28,  1898.  The  amount  of 
work  done  under  it  was  as  follows: 


Excavated  from  the  channel . 

Earth  

Cobble , 

Soft  rock 

Solid  rock 


Cubic  yards. 
..  2,532.3 
350.2 
..  6,070.3 

..  3,035.6 


Total 


11,  988.4 


All  of  this  was  placed  in  revetment  or  extension  of  wing  dams 
between  Nos.  16  and  74,  from  1 to  4 miles  below  Richmond. 

Adding  the  amount  done  in  July,  1897,  under  the  previous  contract, 
the  excavation  during  the  fiscal  year  was  as  follows : 


Earth. 

Cobble  ... 
Soft  rock  . 
Solid  rock 


Cubic  yards. 

..  2,926.7 
362.4 
. . 7, 024 

..  3,387.8 


Total 


13,  700. 9 


The  excavation  under  the  1894  contract  was  also  used  in  revetment 
or  extension  of  wing  dams. 

The  following  amounts  of  timber  were  used  during  the  fiscal  year  in 
wing  dams  : 


Pine  piles,  driven  and  cut  off  . . 

Oak  piles,  driven  and  cut  off 

Sheet  piling,  driven  and  cut  off 

Oak  wales,  in  place 

Pine  capping,  in  place 


linear  feet . . 6, 889.  9 

do....  1,070.3 

..feet  B.M..  52,757.8 

do....  12,544.6 

do....  12,335.5 
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The  wing  dams  constructed,  raised,  repaired,  and  extended  during 
the  fiscal  year  are  as  follows : 

New  dams  (timber) : Linear  feet. 

No.  m 198.5 

No.  16| 106 

Dams  raised  at  shore  ends  (timber) : 

No.  65  152.7 

No.  66  298.  8 

No.  69  53.2 

No.  70  * 287 

No.  73  55. 5 

No.  74  253 

Dams  repaired  and  extended  (timber) : 

No.  35 Ill 

No.  67 47 

Dams  repaired  and  extended  (stone) : 

No.  15 15. 6 

No.  22 49 

No.  24 63 


Of  the  results  of  the  work  of  the  fiscal  year  Mr.  Whitcomb,  assistant 
engineer,  writes  as  follows : 

The  18  by  100  foot  channel  is  completed  to  within  775  feet  of  Richmond  City  line, 
and  from  that  point  to  Hampton  Roads  there  is  a channel  with  not  less  than  18  feet 
at  mean  low  tide.  Above  that  point  a cut  25  feet  wide  at  bottom  has  been  made 
through  Rocketts  Reef  and  to  within  170  feet  of  the  city  line.  The  old  channel 
through  the  reef  is  found  to  have  a few  points  of  from  14.5  to  15  feet  depth,  or  from 
18  to  18£  feet  at  full  tide.  The  navigable  depth  at  full  tide  is  about  18  feet. 

A saving  of  about  5J  miles  of  difficult  navigation  was  effected  several 
years  ago  by  the  opening  of  Dutch  Gap  Out  off. 

- The  amount  expended  during  the  fiscal  year  ended  June  30, 1898,  was 
$50,130.73. 

The  value  of  the  improvement  already  effected,  the  need  of  further 
improvement,  and  the  relation  of  the  same  to  the  commerce  of  the  river 
may  be  appreciated  from  the  statistics  appended  to  this  report. 

The  sum  of  $400,000  can  be  profitably  expended  in  furtherance  of  the 
approved  project  during  the  fiscal  year  ending  June  30, 1900.  The  best 
results  for  this  work  can  be  obtained  from  liberal  appropriations,  which 
would  in  the  end  be  most  economical  to  the  United  States. 

The  accompanying  is  a copy  of  the  report  of  Mr.  Whitcomb,  assist- 
ant engineer,  for  the  fiscal  year  ended  June  30,  1898. 

Money  statement. 


July  1, 1897,  balance  unexpended $69,  969. 89 

June  30, 1898,  amount  expended  during  fiscal  year 50, 130.  73 

July  1, 1898,  balance  unexpended 19,  839. 16 

July  1, 1898,  outstanding  liabilities $1,100.00 

July  1, 1898,  amount  covered  by  uncompleted  contracts 8, 050.  00 

9, 150. 00 

July  1, 1898,  balance  available 10, 689. 16 

f Amount  (estimated)  required  for  completion  of  existing  project 3,  467,  500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

<(  30,1900.. 400,000.00 

I Submitted  in  compliance  with  requirements  of  sections  2 of  river  and 
l harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 
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Appropriations. 


The  following  appropriations  have  been  made  for  this  work: 


July  11,1870  ... 
March  3,  1871... 
June  8, 1872  .... 
March  3, 1873... 
June  23,  1874  ... 
March  3, 1875 . . 
August  14, 1876 
June  18, 1878  .. 
March  3, 1879.. 
June  14, 1880  ... 
March  3, 1881 . - 


$50,  000 
50,  000 
50,  000 
75,  000 
50,  000 
50,  000 
60,  000 
70,  000 
75,  000 
75,  000 
60, 000 


August  2,  1882  

July  5, 1884 

August  5,  P86 

August  11, 1888  ... 
September  19, 1890 

July  13,1892 

August  18, 1894  ... 
June  3, 1896 

Total 


$75, 000 
75,  000 
112,  500 

225. 000 
200,  000 
200,  000 
100,  000 

120. 000 


1, 772, 500 


Abstract  of  proposals  for  deepening  and  widening  the  channel  of  James  River,  Virginia, 
and  repairing , constructing,  and  revetting  wing  dams , opened  on  October  27,  1897 , at  12 
o’clock. 


Approximate  amount  of  dredging  and  cost  per  item. 

No. 

Name  of  bidder. 

7, 000  cubic  yards 
of  earth. 

300  cubic  yards 
of  cobblestone. 

7, 630  cubic  yards 
of  soft  rock. 

2,460  cubic  yards 
of  solid  rock. 

Per 

cubic 

yard. 

Amount. 

Per 

cubic 

yard. 

Amount. 

Per 

cubic 

yard. 

Amount. 

Per 

cubic 

yard. 

Amount. 

1 

P.  Sanford  Ross,  Jersey  City, 
U J 

$0.25 

.34 

$1. 750. 00 
2,  380.  00 

$0.40 

.34 

$120.  00 
102. 00 

$0.40 

.34 

$3,  052. 00 

$4. 70 

$11,  562.  00 

2 

Jno.A.Curtis,  Richmond,  Ya. 

2, 594. 20 

4. 95 

12, 177.  00 

Wlieelage. 

Approximate  amount  of  wing-dam  work  and 
cost  per  item. 

No. 

Name  of  bidder. 

14,000  cubic 
yards. 

8,800  linear  feet 
round  pine 
piles,  driven. 

520  linear  feet 
white-oak  piles, 
driven. 

22,000  feet  B. 
M.  white  oak 
wales,  in  place. 

Per 

cubic 

yard. 

Amount. 

Per 

foot. 

Amount. 

Per 

foot. 

Amount. 

Per 

1,000 

feet 

B.M. 

Amount. 

1 

P.  Sanford  Ross,  Jersey  City, 
N J 

$0. 10 
.24 

$1,  400. 00 
3,  360.  00 

$0. 12 

$1,056. 00 

$0.  30 

$156. 00 

$25.  00 

$550.  00 

2 

Jno.A.Curtis,  Richmond,  Va 

| as 

1,  584.  00 

.30 

156.  00 

30.00 

660. 00 

Approximate  amount  of  wing- 
dam  work  and  cost  per  item. 

Time. 

No. 

Name  of  bidder. 

71,000  feet  B.  M . 
sheet  piling, 
driven. 

7,500  feet  B.  M. 
pine  capping, 
in  place. 

Total. 

Complete. 

Per 

1,000 

feet 

B.M. 

Amount. 

Per 

1,000 

feet 

B.M. 

Amount. 

Commence. 

1 

P.  Sanford  Ross,  Jer- 

sey  City,  N.  J 

Jno.  A.  Curtis,  Rich- 
mond, Va 

$17.  00 

$1, 207. 00 

$20.  00 

$150.00 

$21, 003. 00 

Nov.15, 1897 

June  30, 1898 

2 

24.00 

1,  704. 00 

24. 00 

180. 00 

24, 897. 20 

Jan.  1,1898 

Sept.  30, 1898 

CONTRACTS  IN  FORCE  DURING  THE  YEAR. 

With  P.  Sanford  Ross,  for  dredging  and  removal  of  rock,  dated  December  11, 1894; 
approved  December  14, 1894;  date  of  commencement,  January  10, 1895,  The  contract 
time  for  completion  was  June  30,  1896.  This  time  was  extended  to  January  31, 1897, 
again  to  May  31,  1897,  and  finally  to  August  1,  1897. 

With  P.  Sanford  Ross,  for  dredging,  blasting  rock,  and  constructing  wing  dams ; 
contract  dated  November  12,  1897 ; approved  November  19,  1897 ; date  of  commence- 
ment, November  16,  1897 ; date  of  completion,  J une  30,  1898. 
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COMMERCIAL  STATISTICS. 

Receipts  and  shipments , in  tons , by  water  during  the  calendar  year  1897. 


Articles. 

Port  of  Richmond,  Va. 

Points  on  James  River  other 
than  Richmond,  Va. 

Total 

tonnage. 

Receipts. 

Ship- 

ments. 

Amount. 

Receipts. 

Ship- 

ments. 

Amount. 

Brick 

6,290 
350 
4,  527 

6,  290 
5,  915 
4,  717 
2,  680 
285 
33,  018 
2,  999 

6, 290 
54,  887 
4,717 
35,  908 
285 
142, 964 
4,  560 
14,  416 
1L,  535 
7,  690 
144,  991 
1,  600 
2,  263 
90,  778 
5,188 
11, 145 
122,  692 

Coal 

47,  622 

1,  350 

48,  972 

5,565 
190 
2,680 
285 
15,  552 

Farm  produce 

Fertilizers 

31,  618 

1,  610 

33,  228 

Flour 

General  merchandise 

87,  086 
1,  561 
14,  416 
718 
6, 535 
1, 409 
1,  600 
1,  366 

22,  860 

109,  946 
1,  561 
14,416 
11,  535 
7, 020 
4, 176 
1,600 
1, 366 
68,  041 
5, 188 
11, 145 
29,  361 

17, 466 
2,  999 

Grain 

Ice 

Iron 

10, 817 
485 
2,  767 

Lime,  cement,  and  plaster 

Lumber 

670 
6,  385 

670 
140, 815 

134,  430 

Oil 

Oysters  and  fish 

897 
22,  737 

897 
22,  737 

Railroad  ties 

68,  041 

Sait „ 

5,188 

Tobacco 

11, 145 
2,  080 

Wood  and  bark * 

27,  281 

93,  331 

93,  331 

Total 

226, 400 

121, 155 

347,  555 

31,  327 

283, 027 

314,  354 

661, 909 

REPORT  OF  H.  D.  WHITCOMB,  ASSISTANT  ENGINEER. 

United  States  Engineer  Office, 

Richmond,  Fa.,  July  1,  1898. 

Colonel:  I have  the  honor  to  submit  the  following  report  of  operations  con- 
nected with  the  improvement  of  James  River,  Virginia,  for  the  fiscal  vear  ending 
June  30,  1898:  • 

Surveys.—  No  surveys  were  made  during  the  year  below  City  Point,  and  the  state- 
ments relating  to  that  part  of  the  river  are  taken  from  the  report  of  the  preceding 
fiscal  year. 

A few  days  were  spent  in  soundings  between  wing  dams  B and  No.  31  from  July  to 
October.  In  December  soundings  were  taken  between  B and  No.  80.  Other  similar 
work  was  done  in  April,  1898.  In  May  and  June  soundings  were  taken  from  B to 
No.  134  and  at  Varina  and  Curies  Neck  shoals. 

Weather  condition  and  stage  of  river. — There  was  no  ice  to  interfere  with  navigation 
or  work  on  the  improvement.  There  was  no  rise  in  the  river  from  July  to  April  of 
2 feet  on  mean  high  tide  or  4 feet  on  mid  tide.  A rise  of  4.4  feet  on  mid  tide  occurred 
April  2 and  one  of  10.11  feet  May  9,  or  6.6  and  12.13  feet  above  zero  or  mean  low  tide. 
The  low  tide  fell  to  3.2  feet  below  zero  February  16.  The  corresponding  high  tide 
was  0.86  above  zero,  from  strong  westerly  winds. 

Summary  of  tidal  obset'vations. 


[June  1, 1897,  to  May  31, 1898,  and  June  1, 1893,  to  May  31, 1898.] 


Num- 
bers 
of  ob 
serva- 
tions. 

Lunitidal  intervals. 

Dura- 
tion of 
ebb. 

Height  above  ocean 
level  at  Fort  Monroe. 

Height 

above 

Rich- 

mond 

(zero). 

Rise 

and 

fall. 

High 

water. 

Low 

water. 

High 

water. 

Mid. 

Low 

water. 

June,  1897,  to  May,  1898, 
all  observations 

701 

h.  m. 

4 10.3 

h.  m. 
11  31.4 

h.  m. 
7 21.1 

Feet. 

3.151 

Feet. 
1. 205 

Feet. 
— 0.  724 

— 0. 803 

Feet. 
3. 875 

June,  1897,  to  May,  1898, 
excluding  observa- 
tions ±14  mean 

593 

4 07.6 

11  27.6 

7 20.0 

3. 018 

0. 983 

— 1.  055 

— 0. 803 

4.073 

1893  to  1898,  excluding 
observations  ±1.4 
mean 

2, 704 

4 11.0 

11  31.1 

7 20.1 

2. 994 

1. 020 

-0.957 

— 0. 803 

3.  951 

The  lunitidal  interval  is  from  the  next  preceding  transit,  using  local  time.  Ocean 
level  or  mid  tide  at  Fort  Monroe  is  supposed  to  be  0.803  feet  above  mean  low  tide  at 
Richmond. 

Work  of  the  fiscal  year.— Contractor  P.  Sanford  Ross,  of  Jersey  City,  N.  J.,  com- 
pleted the  contract  approved  December,  1894,  on  J uly  15, 1897.  The  amount  of  mate- 
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rial  removed  from  the  channel  was  from  within  1.5  miles  below  the  Richmond  City 
line.  The  total  excavation  under  this  contract  in  July,  1897,  and  in  previous  fiscal 
years  was  as  follows: 


• 

Earth. 

Cobble. 

Soft  rock. 

Solid  rock. 

Total. 

February  to  June,  1895 

Cubic  yds. 
116,  251.  5 
28,  285. 8 
18,  111.  3 
394.  4 

Cubic  yds. 

Cubic  yds. 

Cubic  yds. 

Cubic  yds. 
116,  251.  5 
47,  704.  5 
52,  859. 8 
1,  712. 5 

1895  96,  fiscal  year 

1896  97,  fiscal  year 

July,  1897  

Total  under  this  contract 

1,517,8 
1,  075.  2 
12.2 

7,  511.  9 
26,  497.  5 
953.  T 

10,  389.  0 
6,  875. 8 
352.  2 

163,  043. 0 

2,  605. 2 

34, 963. 1 

17, 617. 0 

218,  528.  3 

A contract  with  P.  Sanford  Ross  was  approved  November  19,  1897,  for  completing 
the  channel  from  about  800  to  7,000  feet  below  the  Richmond  City  line  to  a depth 
not  less  than  18  feet  by  100  feet  wide  at  mean  low  tide;  for  raising  shore  ends  of  6 
wing  dams  to  6 feet  above  mean  high  tide;  for  the  construction  of  2 new  wing  dams; 
for  repairs,  extension,  and  revetment  of  other  dams  and  for  the  further  extension  of 
the  channel  toward  the  city  line,  with  such  width  as  was  practicable  with  avail- 
able funds. 

Work  under  this  contract  was  begun  December  17  in  driving  piles  for  the  eleva- 
tion of  shore  end  of  wing  dams.  Drilling  and  blasting  was  begun  the  29th  in 
removing  points  of  rock  found  by  the  sweep  to  be  above  the  datum  of  18  feet  below 
mean  low  tide,  between  Dam  B and  No.  26,  or  the  quarry  wharf. 

All  the  exposed  solid  rock  was  drilled  and  blasted  by  January  25,  1898,  and  in  the 
absence  of  a dredge  to  uncover  other  areas  drilling  was  suspended  until  March  14. 

The  dredge  arrived  February  6 and  removed  the  blasted  material  by  the  16th,  and 
began  uncovering  solid  rock  between  Dam  B and  No.  1.  The  drill  crew  resumed 
work  March  14th  in  extending  the  channel  above  wing  dam  B by  a cut  25  feet  wide 
at  bottom,  and  from  that  time  until  June  22  the  drill  and  dredge  crews  alternated 
in  blasting  and  dredging.  The  drill  crew  was  employed  at  times  in  raising  frag- 
ments with  the  United  States  hoister  which  the  dredge  could  not  handle  readily. 

The  results  are  the  completion  of  the  18  by  100  foot  channel  to  wing  dam  B,  775 
feet  below  the  city  line,  and  an  extension  18  feet  deep,  25  feet  wide,  through  Rock- 
etts Reef  to  within  170  feet  of  the  city  line.  This  cut  was  also  dredged  to  rock 
bottom  for  100  feet  more.  This  leaves  an  irregular  width  of  0 to  40  feet  between  the 
present  channel  and  the  new  cut.  As  the  present  channel  is  in  places  but  60  feet 
wide,  it  was  thought  best  not  to  impair  navigation  in  it  by  contiguous  blasting 
until  a practicable  width  could  be  given  of  the  18-foot  depth  separately.  It  was 
also  desirable  to  have  a full  section  through  th6  reef  for  information  as  to  the  prob- 
able cost  of  completing  the  full  channel  at  that  point.  A record  was  kept  of  the 
drill  penetration,  which  was  to  22  feet  or  more,  and  of  the  character  and  position 
of  soft  and  solid  rock.  This  ought  to  furnish  a more  reliable  basis  for  estimates 
hereafter. 

The  amount  excavated  under  this  contract,  approved  November  19,  1897,  was  as 
follows : 


Earth. 

Cobble. 

Soft  rock. 

Solid  rock. 

Total. 

February  to  .Tune,  1898 

Cubic  yds. 
2,532.3 

Cubic  yds. 
350.2 

Cubic  yds. 
6, 070. 3 

Cubic  yds. 
3, 035. 6 

Cubic  yds. 
11, 988. 4 

All  of  this  was  placed  in  revetment  or  extension  of  wing  dams  between  No.  16  and 
No.  74,  from  1 to  4 miles  below  Richmond,  and  8,379.9  of  this  was  wheeled  from  the 
scows  an  average  of  about  200  feet. 

Adding  the  amount  done  in  July  under  the  previous  contract,  the  excavation  in 
the  year  was  as  follows : 


Earth. 

Cobble. 

Soft  rock. 

Solid  rock. 

Total. 

Contract  of  December,  1894 .............. 

Cubic  yds. 
394.4 
2,  532. 3 

Cubic  yds. 
12.2 
350.2 

Cubic  yds. 
953. 7 
6,  070. 3 

Cubic  yds. 
352.2 
3,  035. 6 

Cubic  yds. 
1,  712.  5 
11, 988. 4 

Contract  of  November,  1897 

Total. ............................. 

2, 926. 7 

362.4 

7, 024. 0 

3,  387.  8 

13, 700. 9 
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The  excavation  under  the  older  contract  was  also  used  in  revetment  or  extension 
of  wing  dams. 

The  work  on  wing  dams  was  completed  June  28. 

The  timber  used  in  wing  dams  was  as  follows: 

Pine  piles,  driven  and  cut  off  .. 

Oak  piles,  driven  and  cut  off... 

Sheet  piling,  driven  and  cut  off 

Oak  wales,  in  place 

Pine  capping,  in  place 


linear  feet..  6,889.9 

do....  1,070.3 

..feet  B. M..  52,757.8 

do....  12,544.6 

do 12,335.5 


Wing  dams  constructed,  raised,  repaired,  and  extended. 

New  dams  (timber) : 

No.  16* 

No.  16| 

Dams  raised  at  shore  ends  (timber) : 

No.  65 

No.  66 

No.  69 

No.  70 

No.  73 

No.  74 

Dams  repaired  and  extended  (timber) : 

No.  35 

No.  67 

Dams  repaired  and  extended  (stone) : 

No.  15 

No.  22 

No.  24 

Timber  dams 

Stone  dams T... 


Linear  feet. 

198.5 

106 

* 152.7 
298.8 
53.2 
287 

55. 5 
253 

111 

47 

15.6 
49 
63 


1,  562.  7 
127.  6 


Total 1,  690. 3 

The  timber  work  in  wing  dams  cost $2,  605.  04 

The  wheeling  of  revetment  cost 837.  99 


Total  cost  of  1,562.7  linear  feet  timber  dams 3, 443.  03 

Cost  per  linear  foot,  $2.20. 

The  cost  of  stone  dams  is  included  under  excavation. 

Results  of  the  fiscal  year. — The  18  by  100  foot  channel  is  completed  to  within  775 
feet  of  Richmond  City  line,  and  from  that  point  to  Hampton  Roads  there  is  a channel 
with  not  less  than  18  feet  at  mean  low  tide.  Above  that  point  a cut  25  feet  wide  at 
bottom  has  been  made  through  Rocketts  Reef  and  to  within  170  feet  of  the  city  line. 
The  old  channel  through  the  reef  is  found  to  have  a few  points  of  from  14.5  to  15  feet 
depth,  or  from  18  to  18*  feet  at  full  tide.  The  navigable  depth  at  full  tide  is  about  18 
feet  instead  of  19*  feet,  stated  in  the  last  Annual  Report.  The  last  previous  survey 
was  in  1889.  The  removal  of  500  cubic  yards  would  reduce  these  points  to  not  less 
than  18  feet  below  mean  low  tide. 

There  were  but  two  rises  in  the  river  over  4 feet  on  mid  tide,  as  stated  heretofore. 
The  long  continuance  of  low  stages  is  not  unusual  on  James  River,  and  in  suchperiods 
some  deposit  is  expected.  There  has  been,  however,  no  material  change  in  the  depth 
available  for  navigation  from  this  source.  In  the  first  4,miles  below  Richmond  there 
appears  to  have  been  a slight  scour  and  in  2 miles  farther  a deposit.  There  was  a 
slight  scour  found  at  Varina  Shoal  and  a deposit  at  Curies  Neck.  But  the  change  in 
depth  due  to  deposits  within  the  regulation  does  not  appear  to  exceed  0.1  foot.  The 
channels  in  the  regulated  parts  of  the  river  are  better  in  direction  and  are  not 
impaired  in  depth. 

The  changes  in  width  of  regulation,  the  new  dams,  the  repairs  and  extensions  of 
others,  and  to  some  extent  the  extra  height  given  to  parts  of  dams  mentioned  hereto- 
fore have  probably  caused  the  slight  scour  on  the  first  4 miles,  but  the  result  is  incon- 
siderable and  an  additional  evidence  that  no  material  improvement  in  depth  can  be 
expected  in  the  older  parts  of  the  regulation  without  further  contraction  or  by  eleva- 
tion of  the  works.  Higher  rises  in  the  river  will  give  better  vertical  sections  tem- 
porarily, and  that  is  all  that  may  be  expected  within  6 miles  of  Richmond. 

The  maintenance  of  the  channel  above  the  lower  city  line  of  Richmond  has  been 
under  the  direction  of  the  James  River  Improvement  Committee,  and  at  the  cost  of 
the  oity. 
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History  of  the  improvement. — The  first  appropriation  by  the  Government  for  improve- 
ment of  James  River  was  made  in  1852,  and  was  supplemented  by  the  city  of  Rich- 
mond. This  was  expended  in  removing  the  more  dangerous  rocks  and  maintaining 
deeper  channels  through  the  shallower  bars. 

The  next  appropriation  by  the  Government  was  $50,000  in  1870.  The  city  also 
appropriated  $250,000,  a large  part  of  which  was  expended  for  dredges  and  other 
plant. 

The  first  operations  of  the  United  States  were  removing  the  remains  of  mili- 
tary bridges  and  other  obstructions,  and  in  restoring  the  channel  to  its  condition 
prior  to  1861.  The  channel  through  Rocketts  Reef  was  also  widened  and  deepened 
and  Dutch  Gap  Cut-off  enlarged  and  opened  to  navigation.  Some  dikes  were  con- 
structed within  2 miles  of  Richmond  for  regulation.  The  city  force  deepened  and 
maintained  the  channels  through  the  bars  for  18  miles  below. 

In  the  winter  and  spring  of  1873-74  a survey  was  made  for  about  20  miles  of  the 
river  below  the  head  of  tide,  giving  sections  of  the  river  from  20  to  200  feet  apart. 

Depth 8 for  navigation. — The  limiting  depth  for  navigation  to  Richmond  in  1870  was 
7 feet  (10£  feet  at  high  tide)  for  18  miles  below,  in  a channel  narrow  and  tortuous 
from  obstructions,  artificial  and  natural.  The  depth  on  Rocketts  Reef  was  the  same 
in  1861,  but  the  bars  below  had'  been  kept  in  better  condition  by  dredging.  About 
14  feet  could  then  be  brought  to  Trents  Reach,  about  18  miles  below,  by  the  channel 
of  that  date.  The  shoal  in  Trents  Reach  had  8£  feet  on  it  in  1853  and  7 feet  in 
1870,  a shoaling  prpbably  due  to  the  partial  opening  of  the  Cut-off  in  the  latter 
part  of  the  civil  war. 

The  channel  near  Richmond  had  been  much  improved  from  conditions  in  1861  when 
the  survey  of  1873-74  was  made. 

Projects  of  improvement. — The  first  project  for  the  improvement  was  to  secure  18 
feet  at  full  tide  in  a channel  180  feet  wide.  This  included  some  dredging  at  Harri- 
sons Bar,  37  miles  below  Richmond.  Excavations  in  hard  material  and  the  width 
of  regulation  conformed  to  this  project  until  1879,  when  the  project  was  amended, 
making  the  depth  18  feet  at  low  tide  below  Warwick  Bar,  5 miles  fr  m Richmond, 
leaving  the  depths  above  unchanged.  This  project  included  three  shoals  below  Har- 
risons Bar,  the  lowest  at  Goose  Hill  Flats,  30  miles  above  the  river  mouth. 

Dredging  and  regulation  w as  done  at  several  points  in  1880-81  in  accordance  with 
this  project. 

In  1881  a survey  of  the  river  bed  was  made  from  Richmond  to  about  12  miles  above 
the  river  mouth,  authorized  by  an  act  of  Congress,  directing  a report  on  the  practi- 
cability and  cost  of  deepening  the  channel  to  25  feet  at  full  tide.  The  survey 
included  borings  in  the  river  bed  to  that  depth  or  to  rock.  The  report  was  sub- 
mitted in  1882  and  approved  by  Congress  in  1884.  The  work  has  been  prosecuted 
since  in  furtherance  of  that  project. 

Characteristics  of  James  Biv<r. — The  James  at  Richmond,  the  head  of  tide  water, 
has  received  the  drainage  of  more  than  7,000  square  miles,  the  larger  part  of  which 
is  mountainous.  It  has  no  lakes  or  natural  ponds  to  serve  as  reservoirs,  and  is  sub- 
ject to  rapid  fluctuations.  It  carries  a large  amount  of  sediment  and  is  rarely  clear 
at  Richmond.  It  was  gauged  above  tide  water  at  a very  low  stage  in  1877  by  the 
city  engineer,  who  found  its  discharge  to  be  1,332  cubic  feet  per  second.  The  dis- 
charge is  probably  largely  under  this  for  short  periods.  In  great  freshets,  judging 
from  fairly  well  known  sections  and  observed  slopes,  the  discharge  is  over  200,000 
cubic  feet. 

Freshets. — The  greatest  rise  on  mean  mid  tide  at  Richmond  of  which  there  is 
authentic  record  was  26  88  feet,  November  25, 1877.  The  average  freshet  for  twenty- 
two  years  is  9.}  feet.  There  have  been  five  rises  of  over  20  feet  since  October  1, 1870, 
viz:  25.28  feet  October  1,  1870,  26.88  feet  November  1,  1877,  22.56  feet  April  2,  1886, 

23.44  feet  June  2,  1889,  and  20.76  feet  August  2,  1889.  The  highest  since  1889  was 

16.45  feet,  January  12,  1895. 

Two  great  freshets  previous  to  1870  have  been  kept  in  memory,  one  in  the  seven- 
teenth and  one  in  the  eighteenth  century.  The  latter,  from  excellent  authority,  was 
about  the  height  of  the  highest  above  mentioned,  at  Bremo,  69  miles  above  Rich- 
mond. There  is  no  record  of  the  height  of  either  of  these  older  freshets  on  tide 
water  known  to  the  writer. 

Tides. — In  the  past  five  years  the  mean  height  of  half  tide  at  Richmond  City  line, 
omitting  those  1.4  feet,  the  average,  has  been  1.02  feet  above  mean  ocean  level  at 
Fort  Monroe,  as  determined  by  United  States  Coast  and  Geodetic  Survey.  The  low- 
est half-month's  level  of  this  stage  in  this  period  was  0.389  above  ocean  in  November, 
1894.  The  range  of  tides  varies  inversely  with  the  width  of  the  river.  At  Fort 
Monroe  the  mean  rise  and  fall  is  2.54  feet  (United  States  Coast  and  Geodetic  Survey). 
It  was  found  1.90  at  Jamestown  and  3.48  at  Dutch  Gap  in  1893-94.  The  United 
States  Coast  and  Geodetic  Survey  gives  City  Point  2.8  feet.  The  mean  of  five  yeais 
at  Richmond  has  been  3.95  feet,  omitting  tides  not  affected  by  high  winds  or  changes 
in  surface,  1.4  feet,  with  a range  in  the  past  year  of  4.07  ieet. 

In  a low  stage  of  the  river,  July  1 to  15,  1894,  the  range  at  Richmond  averaged 
4.55  feet,  with  the  low  tide  0.81  foot  below  the  mean  for  five  years. 
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Accepting  the  difference  in  levels  found  between  Fort  Monroe  and  Richmond  to  be 
correct,  the  low  tide  in  Richmond  is  lower  than  the  mean  low  tide  at  Fort  Monroe 
whenever  it  falls  0.47  foot  below  the  mean  at  Richmond.  This  occurred  in  twenty- 
three  half  months  in  the  past  five  years,  but  in  no  half  month  was  the  mid  tide  less 
than  0.39  foot  above  the  mean  ocean  level  at  Fort  Monroe,  as  given  above.  The 
greater  range  in  Richmond  probably  accounts  for  this. 

Character  of  the  river  bed. — For  miles  below  the  city  line  the  river  bed  at  from 
7 to  22  feet  depths  was  ordinarily  covered  with  coarse  gravel,  containing  some  large 
water-worn  but  not  rounded  bowlders.  Above  this  was  the  usual  river  silt  and 
below  gneissic  rock.  The  larger  part  of  the  rock  is  decomposed  to  the  depth  of  the 
project,  and  can  be  removed  with  more  or  less  difficulty  without  blasting.  The  strata 
of  solid  rock  vary  in  thickness,  and  are  not  infrequently  the  full  depth  of  the  cut- 
ting. This  rock  passes  under  the  level  of  22  feet  below  iow  tide  at  the  lower  end  of 
Richmond  Bar,  and,  so  far  as  known,  does  not  reappear  except  in  two  places  on  the 
right  bank,  where  the  channel  opposite  is  of  ample  width  and  depth. 

For  20  miles  below  the  bed  is  in  material  which  is  moved  by  currents,  except  in  a 
few  places  where  the  underlying  gravel  is  reached.  The  fluvial  current  has  then 
mainly  lost  its  force,  except  in  great  freshets,  and  tidal  currents  prevail,  rarely 
exceeding  feet  per  second.  The  river  is  properly  an  estuary. 

Shoals  which  required  deepening  in  1870. — The  conditions  of  several  parts  of  the  river 
which  required  deepening  in  1870,  for  the  project  of  improvement  now  in  progress, 
and  their  conditions  by  the  latest  surveys,  are  shown  in  the  following  statement: 


Locality. 

Miles 

below 

Rich- 

mond. 

Depth 

at 

mean 

low 

tide, 

1870. 

Depth  at 
mean  low 
tide  by 
recent 
surveys. 

Available 
depth  at 
mean  full 
tide, 
latest 
survey. 

General  character 
-of  the  river  bed. 

Mode  of  improvement 
• thus  far. 

Rocketts  Eeef 

Goodes  Rocks 

1.5 

Feet. 

7 

H 

Feet. 

14.5 

18 

Feet. 

18 

22 

Mainly  rock 

do 

Dredging  and  blasting. 
Do. 

Richmond  Bar 

2 

7 

18 

22 

Sand  and  gravel 

Regulation  dredging  and 
blasting. 

Regulation,  some  dredg- 

Randolph Flats 

2.8 

9 

18 

22 

underlaid  by 
rock  at  16  to  22 
feet. 

Sand,  some  gravel. 

Warwick  Bar 

4.5 

12.5 

18.2 

22 

do 

ing. 

Do. 

Falling  Creek 

5.3 

13 

18.7 

22.5 

Sand .1 

Regulation. 

Wards  Reach 

8 

16 

21.2 

24.8 

do 

Do. 

Willis  Reach 

9.5 

16 

19.1 

22.7 

Sand,  some  gravel. 

Do. 

Kingsland  Reach.. 

10 

13 

21.1 

24.6 

Compact  gravel. . . 

Sand 

do 

Regulation  and  dredging. 

Ferry  Reach 

Trents  Reach® 

11 

18 

21 

7 

21.1 

4 

24.6 

7.4 

Regulation. 

Nothing  for  21  years. 

Varina 

15.3 

13 

18.4 

21.8 

Sand  and  mud 

Regulation. 

Deep  Bottom 

18 

18 

18.1 

18.2 

21.5 

21.4 

do 

Do. 

Curies  Neck 

20.5 

15 

Soft  nind 

Do. 

Coxs  Bar  

23 

16 

30 

32.  8 

do T 

Natural  causes. 
Do. 

Bermuda  Hundreds 

30 

15 

21.4 

24.2 

City  Point  Bar 

32 

19 

19.8 

22.6 

Sand  and  mud 

Do. 

Harrisons  Bar 

37 

14 

21 

23.8 

Sand,  compact 

gravel. 

Soft  mud 

Dredging. 

Coggins  Point 

38 

16 

18 

20.8 

20 

Do. 

Do. 

Dancing 

59.5 

18 

18 

. dn 

Swans 

64.5 

17 

18 

20 

Soft  mud,  with 

Do. 

Goose  Hill  Flats. . . 

71 

15 

18 

20 

lumps. 

Sand  and  mud 

Do. 

Trib bells  Shoal 

77.5 

19 

21 

24.8 

Soft  mud 

Nothing  done. 

Rocklanding  Shoal. 

89 

19 

19 

Do. 

ow  avoided  by  Dutch  Gap  Cut-off,  which  saves  over  5 miles  of  navigation. 


The  estimated  quantities  and  cost. — In  submitting  the  estimates  three  divisions  were 
made  of  the  river  from  the  Richmond  City  line  to  Rocklanding  Shoal,  89  miles  below. 
The  total  length  of  channel  with  less  than  25  feet  at  full  tide,  was  as  follows : 


Division. 

Miles. 

Less  than 
25  feet  at 
full  tide. 

First  division,  Richmond  to  Drewry  Bluff 

7 

5.9 

Second  division,  Drewry  Bluff  to  City  Point 

25 

4.8 

Third  division,  City  Point  to  Rocklanding  Shoal 

57 

11.8 

Total 

89 

22.5 

ENG  98 77 
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The  estimate  of  quantities  and  cost  then  submitted  is  now  divided  in  four  parts, 
by  subdividing  the  first  where  rock  in  place  fall  below  the  limit  of  25  feet  at  full 
tide,  as  follows : 


Divi- 

sion. 

Point  to  point. 

Miles. 

Earth. 

Rock. 

Dikes. 

Estimated 

cost. 

1 

Richmond  to  Richmond  Bar 

2.5 

Cubic  yds. 
475, 194 

Cubic  yds. 
495,  752 

Linear  feet. 
5,  000 

$2, 477,  865 

2 

Richmond  Bar  to  Drewry  Bluff 

4.5 

921,  222 

20,  000 

10,  000 

284,  244 

3 

Drewry  Bluff  to  City  Point 

25 

1,  359,  026 

16,  000 

16,  000 

367,  608 

4 

City  Point  to  Rocklanding  Shoal 

57 

4,  025,  035 

14,  000 

708,  545 

Total 

89 

6,  780, 477 

531,  752 

45,  000 

3, 838,  262 

The  amount  of  work  done  on  these  divisions  and  its  cost  between  July,  1881,  and 
June,  1893,  has  been  as  follows: 


Divi- 

sion. 

Point  to  point. 

Miles 

Earth. 

Solid  rock. 

Dikes. 

Cost. 

1 

Richmond  to  Richmond  Bar 

2. 5 

Cubic  yds. 
444,  297 
803, 565 
365.  584 

Cubic  yds. 
58,  973 
1,115 
503 

Linear  feet. 
8, 044 
39, 107 
27,  663 

$439, 047 
296, 151 
147,  449 
37, 484 

2 

3 

Richmond  Bar  to  Drewry  Bluff 

Drewry  Bluff  to  City  Point 

4.5 

25 

4 

City  Point  to  Rocklanding  Shoal 

57 

328,  4 L2 

Total 

89 

1,  939, 858 

60,  591 

74,  814 

Q20  mi 

lOi 

In  the  preceding  table  “earth”  includes  all  excavation  except  that  classed  “solid 
rock.”  Under  dikes  are  included  wing  dams.  The  cost  of  wheeling  is  charged  to 
cost  of  dikes.  The  cost  does  not  include  general  supervision,  inspection,  surveys, 
miscellaneous  and  office  expenses. 

The  total  expenditure  since  June  30,  1881,  has  been  as  follows: 


For  plant  and  care  of  public  property,  less  rent  received $27,  084.  34 

For  surveys,  maps,  and  models 98, 512. 08 

For  inspection 45,  640. 83 

For  office  expenses  . . . 76,  536. 22 

For  general  and  miscellaneous 19,  481. 84 

For  excavation  and  regulation 920, 131.  36 


1, 187, 386.  67 

The  amount  appropriated  since  July,  1881,  including  funds  then  available,  has 
been  $1,198,968. 

The  result  shows  about  27.4  per  cent  of  the  estimated  excavation  done  and  an 
excess  of  66  per  cent  of  dikes  built,  at  less  than  31  per  cent  of  the  estimated  cost, 
all  expenditures  included,  with  any  necessary  repairs  and  maintenance. 

By  divisions  the  results  are  as  follows : 


Per  cent  of  work  done. 

Per  cent 
of  esti- 
mated 
cost. 

Earth. 

Rock. 

Dikes. 

First  division 

93.5 

87.3 

26.9 

8.1 

11.8 

5.6 

3.1 

161.0 

391.0 

172.9 

22.9 

134.3 

51.7 

8.3 

Second  division 

Third  division 

Fourth  division _ 

The  per  cent  of  estimated  cost  is  on  the  total  expenditure ; the  cost  of  administra- 
tion, etc.,  given  above,  being  divided  in  proportion  to  amount  expended  for  work 
on  the  several  divisions. 

In  his  report  of  1882  the  engineer  officer  clearly  indicates  the  substitution  of  regu- 
lating works  to  a much  greater  extent  than  was  estimated  in  lieu  of  dredging  in  soft 
material,  and  this  policy  has  been  followed  above  City  Point. 

Experience  on  the  James  has  shown  dredging  material  readily  moved  by  the  cur- 
rents to  be  of  scarcely  more  than  temporary  advantage,  and  that  mainly  in  disposing 
of  material  at  an  earlier  day  which  would  have  been  moved  by  works  of  regulation 
and  in  a permanent  manner. 
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Without  regulation  channels  dredged  in  such  material  are  rapidly  filled,  and  the 
shoal  returns  to  its  previous  depth  and  section.  It  is  not  certain  that  tidal  currents 
above  City  Point  have  had  an  appreciable  effect  between  the  works  of  regulation. 
They  have  probably  diminished  deposits  of  silt  in  low  stages. 

In  the  lower  river,  where  tidal  currents  are  alone  available  for  maintenance  and 
are  stronger  than  above  City  Point,  nothing  has  been  done  toward  regulation  except 
in  the  deposition  of  some  dredged  material.  The  length  of  the  shoals  and  the  wide 
waters  in  which  they  lie  make  the  construction  of  such  works  costly. 

The  interests  of  navigation  have  warranted  a much  larger  expenditure  in  the  shal- 
lower reaches  near  Richmond,  while  a little  over  8 per  cent  of  the  estimated  cost 
below  City  Point  has  enlarged  and  maintained  a channel  which  is  at  least  200  by 
18  feet  at  low  tide.  It  is  not  certain,  however,  that  the  full  channel  of  the  project, 
400  by  25  feet  at  full  tide,  in  certain  shoals  can  be  maintained  without  an  expendi- 
ture in  dredging  which  may  exceed  the  interest  on  the  cost  of  regulation  works 
and  their  maintenance,  which  might  render  a large  percentage  of  the  dredging  esti- 
mated unnecessary  and  ultimately  produce  a wider  if  not  deeper  channel  than  that 
of  the  project.  On  the  other  hand,  some  of  the  channels  are  through  stiff  clay  or 
similar  hard  material  not  of  recent  deposition,  in  wide  waters  where  there  are  sub- 
sidiary channels.  In  such  cases  the  enlargement  of  the  main  channel  to  at  least 
the  full  depth  and  width  of  the  project,  with  a more  direct  course  between  deep 
waters  above  and  below,  ought  to  produce  a more  powerful  tidal  current  and  tend 
to  maintenance.  The  dredged  material  could  be  deposited  so  as  to  confine  the  flow, 
and  as  the  width  between  such  banks  would  be  3,000  feet  or  more,  protection  against 
scour  and  the  return  of  the  deposited  material  to  the  channel  would  not  be  trouble- 
some immediately,  and  might  never  become  so.  For  either  regulation  or  dredging 
the  full  channel  at  least  $100,000  should  be  available  and  the  work  completed  with- 
out interruption. 

Results  of  the  improvement. — The  results  of  the  improvement  of  James  River  are  a 
channel  with  18  feet  depth  at  low  tide  from  the  sea  to  within  800  feet  of  the  Rich- 
mond City  line,  in  place  of  14  feet  to  18  miles  below  Richmond  and  7 feet  for  the 
remaining  distance  in  1870,  and  a saving  of  over  5 miles  of  difficult  navigation  by 
the  opening  of  Dutch  Gap  Cut  off. 

A depth  of  18  feet  at  high  tide  is  available  to  the  city  line. 

Very  respectfully,  your  obedient  servant, 


Lieut.  Col.  Charles  J.  Allen, 

Corps  of  Engineers . 


H.  D.  Whitcomb, 
Assistant  Engineer, 


K 12. 

PROTECTION  OF  JAMESTOWN  ISLAND,  VIRGINIA. 

The  river  and  harbor  act  of  August  18, 1894,  contained  the  following 
item : 

Protecting  Jamestown  Island  from  the  encroachments  of  James  River,  ten  thou- 
sand dollars,  or  so  much  thereof  as  may  be  necessary. 

Abrasion  of  the  shore  of  the  island  had  been  going  on  for  years  and 
had  reached  a condition  that  required  checking  if  the  old  landmark  was 
to  be  preserved.  The  injury  has  been  caused  by  the  action  of  the 
waves  raised  by  the  winds  mainly  in  the  broad  stretch  above.  These 
waves  undermined  the  banks.  The  worst  winds  are  from  northwest  to 
west;  next,  those  from  southeast  to  south;  but  north  and  south  winds 
are  also  hurtful. 

The  plan  adopted  was  to  build  a wall  faced  with  granite,  laid  without 
mortar,  in  front  of  the  threatened  part  of  the  island,  to  grade  and  turf 
the  bluff  behind  it,  and  to  add  several  groins  in  front  of  the  wall.  This 
work  was  completed  June  5,  1895,  under  contract  dated  December  26, 
1894.  Amount  expended  to  June  30,  1896,  inclusive,  $9,174.92. 

The  soil  of  the  island  is  light  and  easily  moved.  The  funds  did  not 
admit  of  covering  the  front  requiring  protection  with  the  kind  of  work 
desirable.  Storms,  especially  those  of  the  winter  of  1895  and  1896, 
greatly  damaged  the  protection  work. 
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The  river  and  harbor  act  of  June  3,  1896,  appropriated  for  this  work 
as  follows : 

Protecting  Jamestown  Island  from  the  encroachments  of  James  River,  fifteen 
thousand  dollars,  or  so  much  thereof  as  may  be  necessary. 

Examination  of  the  eroded  front  was  made  during  the  winter  of  1896 
and  1897,  and  a projectfor  the  application  of  the  appropriation  of  1896 
was  submitted  in  April  following.  The  project  was  approved.  No 
work  of  construction,  however,  was  undertaken  during  the  fiscal  year, 
and  for  the  reason  that  satisfactory  arrangements  were  not  perfected 
whereby  working  parties  could  go  upon  certain  land  the  protection  of 
the  front  of  which  would  have  constituted  the  principal  part  of  the 
work. 

Prior  to  commencing  work  of  protecting  the  front  of  the  island  under 
the  appropriation  of  1894,  the  engineer  officer  then  in  charge  secured 
a permit  from  the  proprietors  of  said  land  authorizing  him  to  enter 
upon  the  property  and  put  upon  it  the  materials  for  the  necessary 
structure  and  then  to  put  up  the  structure  itself  to  protect  the  property 
from  the  washing  of  the  river;  and  further,  to  use  any  wharves,  roads, 
or  other  conveniences  which  he  might  require. 

It  was  claimed,  when  the  matter  came  up  of  continuing  the  work 
under  the  appropriation  of  1896,  that  when  the  protection  work  was 
done  under  the  appropriation  of  1894  some  of  the  contractors7  men 
committed  depredations  upon  the  said  property.  The  owners  thereof 
were  unwilling  to  take  the  risk  of  possible  further  experience  of  that 
nature,  and  in  consequence  desired  to  establish  conditions  as  to  work- 
men and  teams  occupying  or  traversing  the  land  that  this  office  could 
not  agree  to  and  which  the  assistant  engineer  in  local  charge  considered 
would  practically  rule  the  men  off*  the  ground.  After  more  or  less 
correspondence  and  several  interviews  by  the  assistant  and  myself  a 
map  was  prepared  in  October  last,  in  this  office,  together  with  a form 
of  permit  that  it  was  thought  would  be  unobjectionable,  and  the  two 
sent  to  the  representative  of  the  party  owning  the  said  land.  They 
were  not  accepted,  however,  and  the  matter  has  remained  unsettled. 
Further  effort  will  be  made  early  in  the  coming  fiscal  year  to  arrive  at 
an  understanding  which  will  enable  the  work  to  be  undertaken. 

It  should  be  said  that  the  owner  of  the  other  piece  of  property  that 
would  probably  be  protected  to  a small  extent  gave  the  necessary  per- 
mission to  enter  upon  the  land. 

The  length  of  bank  requiring  immediate  protection  is  about  2,600 
feet.  The  money  available  for  protection  work  is  as  follows : 


Balance  from  old  appropriation $725.  55 

Appropriation  of  1896 15,  000.00 

Total 15,725.55 


This  sum  affords  about  $6  per  running  foot  of  bank,  and  is  inadequate 
for  as  thorough  and  solid  a protection  as  desired. 

The  plan  for  the  work,  based  upon  the  funds  available  and  with  a 
view  to  covering,  if  possible,  the  entire  portion  subject  to  erosion,  con- 
templates regrading  the  bank  and  levee  where  necessary,  bringing  it  to 
a regular  and  even  slope,  and  covering  it  with  a slope  wall  of  good- 
sized  stone  laid  in  hydraulic  mortar,  the  toe  of  the  stone  slope  wall  to 
be  protected  by  riprap  and  concrete  block,  so  far  as  the  funds  will  admit 
of.  It  is  possible  that  a further  expenditure  may  be  needed  for  rein- 
forcement of  the  toe  of  the  slope,  but  no  estimate  for  it  is  rendered 
herein. 
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Money  statement 


July  1,  1897,  balance  unexpended $15,  725.  55 

July  1,  1898,  balance  unexpended 15,725.55 


Appropriations. 

The  following  appropriations  have  been  made : 


August  18,  1894 $10,  000 

June  3, 1896.. 15,000 

Total.... 25,000 


K 13. 

REMOVING  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDANGERING 

NAVIGATION. 

Wreelc  of  schooner  Kate  Lawson  in  Urbana  Greek , Virginia. — On  July 
16,  1897,  this  office  was  informed  by  indorsement  on  a letter  addressed 
to  the  Chief  of  Engineers  that  the  schooner  Kate  Lawson  had  sunk  in 
Urbana  Creek.  An  examination  made  during  that  month,  in  conse- 
quence of  the  information  received,  showed  that  the  wreck  lay  on  the 
left  of  the  channel  about  450  feet  below  the  steamboat  wharf;  that  the 
vessel  was  a wooden  schooner,  64.5  feet  long,  19.9  feet  beam,  and  5.8 
feet  depth  of  hold,  and  had  a registered  net  tonnage  of  46.36  tons. 
The  vessel  was  27  years  old  and  was  nearly  worn  oat.  She  had  no 
cargo  and  little,  if  any,  ballast.  She  sank  about  June  1,  1897.  The 
wreck  lay  in  a depth  of  from  5 to  6 feet  of  water  on  a bottom  of  soft 
mud. 

On  August  5,  1897,  a report  upon  the  results  of  the  examination  was 
made  to  the  Chief  of  Engineers  and  the  removal  of  the  wreck  recom- 
mended, the  estimated  cost  of  removal  being  $250.  This  recommenda- 
tion was  approved,  and  on  August  7,  1897,  an  allotment  of  $250  for 
removing  the  wreck  was  made  from  the  indefinite  appropriation  of 
June  14,  1880,  for  removing  sunken  vessels  or  craft  obstructing  or 
endangering  navigation.  Under  date  of  September  2,  1897,  the  usual 
notice  by  public  advertisement  was  given  to  all  persons  interested  in 
the  vessel  that  if  within  thirty  days  they  should  not  have  signified 
their  intention  and  have  taken  preliminary  steps  to  remove  the  wreck 
it  would  be  considered  abandoned  and  derelict  and  would  be  removed 
by  the  United  States  in  accordance  with  law.  Proposals  were  also 
invited  for  the  removal  of  the  wreck,  to  be  opened  October  2,  1897. 
An  abstract  of  the  proposals  received  will  be  found  appended  to  this 
report.  The  bids  were  regarded  as  too  high  and  were  rejected.  It 
was  thought  that  the  wreck  could  be  removed  by  the  United  States 
snag  boat  by  hired  labor  within  the  estimate  and  allotment,  and  this 
method  of  removal  was  authorized.  The  snag  boat  was  engaged  dur- 
ing the  fall  of  1897  in  borings  for  the  survey  for  the  proposed  Memorial 
Bridge  across  the  Potomac  River  at  Washington,  and  this  work  was 
delayed  until  the  close  of  the  working  season.  The  boat  was  laid  up 
for  the  winter  at  Washington,  D.  C.,  with  the  intention  of  sending  her 
to  the  Rappahannock  River  and  Urbana  Creek  in  the  spring.  The 
prospect  of  war  with  Spain  made  it  absolutely  necessary,  however,  to 
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keep  the  snag  boat  in  the  Potomac  Biver  for  certain  work  in  connec- 
tion with  the  defenses  of  Washington,  so  that  up  to  the  close  of  the 
fiscal  year  it  had  not  been  found  practicable  to  remove  the  wreck.  It 
is  expected,  however,  to  remove  it  during  July  or  August  of  the  com- 
ing fiscal  year. 


Abstract  of  proposals  for  removal  of  the  wreck  of  the  schooner  Kate  Lawson  in  Urhana 
Creek,  Virginia,  opened  October  2,  1897,  by  Lieut.  Col.  Chas.  J.  Allen,  Corps  of 
Engineers. 


Name. 

Amount. 

Remarks. 

W.  H.  French.,  Norfolk,  Va ........................................... 

$400 

500 

T.miis  "R.  Rrnwn,  Ralt.imnrfl  Mr! 

No  guarantee. 

Jtm.  1,.  Mills,  Ofl.mdon,  N".  .T 

950 

APPENDIX  L, 


IMPROVEMENT  OF  NORFOLK  HARBOR,  VIRGINIA,  AND  ITS  APPROACHES, 
AND  OF  RIVERS  AND  HARBORS  IN  SOUTHEASTERN  VIRGINIA  AND 
NORTHEASTERN  NORTH  CAROLINA. 


REPORT  OF  MAJOR  THOS.  L.  CASEY,  CORPS  OF  ENGINEERS , OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1898,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 


1.  Harbor  at  Norfolk  and  its  approaches, 

Virginia. 

2.  Western  Branch  of  Elizabeth  River, 

Virginia. 

3.  Nansemond  River,  Virginia. 

4.  Appomattox  River,  Virginia. 

5.  Harbor  at  Cape  Charles  City,  Virginia. 

6.  Nandua  Creek,  Virginia. 


7.  Inland  water  route  from  Norfolk,  Vir- 

ginia, to  Albemarle  Sound,  North 
Carolina. 

8.  Roanoke  River,  North  Carolina. 

9.  Pasquotank  River,  North  Carolina. 

10.  Removing  sunken  vessels  or  craft  ob- 
structing or  endangering  naviga- 
tion. 


United  States  Engineer  Office, 

Norfolk , Va.y  July  19 , 1898. 

General  : I have  the  honor  to  transmit  herewith  my  annual  report 
upon  the  works  of  river  and  harbor  improvement  in  my  charge  during 
the  fiscal  year  ended  June  30,  1898. 

Very  respectfully,  your  obedient  servant, 

Thos.  L.  Casey, 
Captain , Corps  of  Engineers . 

Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers , U.  S.  A . 


Lr  I. 

IMPROVEMENT  OF  HARBOR  AT  NORFOLK  AND  ITS  APPROACHES, 

VIRGINIA. 

No  work  of  improvement  has  been  done  during  the  fiscal  year  ended 
June  30,  1898. 

Bids  for  the  removal  of  the  masonry  abutment  in  the  Eastern  Branch 
of  the  Elizabeth  Biver  were  opened  July  9,  1897.  All  of  the  proposals 
were  greater  than  the  amount  reserved  for  the  work'  and  were  rejected 
by  authority  of  the  Chief  of  Engineers,  each  bidder  being  notified  of 
such  action  by  letter  on  July  20,  1897.  An  abstract  of  the  proposals 
received  is  appended. 

The  expenditures  during  the  fiscal  year  ended  June  30, 1898,  amounted 
to  $4,444.02  for  running  and  maintenance  of  steamer  Lucerne  and  office 
expenses. 
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The  commerce  of  the  harbor,  as  reported  for  the  calendar  year  1897, 
is  given  in  tabulated  form  below. 

Norfolk  Harbor  is  in  the  collection  district  of  Norfolk  and  Portsmouth,  and  Nor- 
folk, Va.,  is  the  nearest  port  of  entry.  Nearest  light-house  is  Craney  Island  Light, 
at  mouth  of  Elizabeth  River,  Virginia,  Nearest  fort,  Fort  Monroe,  Va. 

Amount  of  revenue  collected  at  the  port  of  Norfolk,  Va.,  during  the  fiscal  year 
ended  June  30,  1898,  $23,548.07. 


Money  statement . 


July  1, 1897,  balance  unexpended  $8, 163.  24 

June  30, 1898,  amount  expended  during  fiscal  year 4,  444. 02 


July  1, 1898,  balance  unexpended 


3,  719. 22 


Amount  (estimated)  required  for  completion  of  existing  project . 56,  774.  56 

A mount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1900  56, 774. 56 
Submitted  in  compliance  with  requirements  of  sections  2 of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 


Appropriations. 


August  14, 1876 $35,  000 

June  18, 1878 50,  000 

March  3,1879.... 75,000 

J une  14, 18*0 50,  000 

March  3, 1*81 75,000 

August  2, 1882 75,  000 

July  5, 1884 25,000 

August  5, 1886 50,  000 


August  11, 1888 $50,  000 

September  19, 1890 150, 000 

July  13,1892... 150,000 

August  18, 1894 100,000 

June  3, 1896  100,  000 


Total 985,  000 


Abstract  of  bids  for  removing  masonry  abutment  in  Eastern  Branch  of  Elizabeth  River,  Vir- 
ginia, received  in  response  to  public  notice  dated  June  22,  1897,  opened  by  Capt.  Tlios.  L. 
Casey,  Corps  of  Engineers,  July  9,  1897. 


Name  and  address  of  bidder. 

Removal  of 
whole  of 
said  abut- 
ment. 

Removal  of 
stone  in 
said  abut- 
ment only. 

Removal  of 
foundation 
and  sub- 
strata only. 

Remarks. 

Nannie  H.  Baker,  Berkley,  Va 

Arthur  Gr  Anthony,  Norfolk,  Va  

$6, 015. 00 

$1, 325.  00 
1,  500. 00 

$4,  690.  00 

Lowest. 

Chester  T.  Caler,  Norfolk,  Va 

6,  943.  26 

6, 413.  26 

Amount  available  from  appropriation  for  improving  harbor  at  Norfolk  and  its 
approaches,  Virginia,  act  of  dune  3, 1896,  for  removal  of  masonry  abutment,  $3,500. 
All  bids  rejected  by  authority  of  the  Chief  of  Engineers,  United  States  Army. 


COMMERCIAL  STATISTICS. 


The  following  statistics  relative  to  the  commerce  of  the  harbor  at  Norfolk,  Va., 
during  the  calendar  year  1897,  were  compiled  from  statements  furnished  by  parties 
making  shipments  over  this  waterway: 


Articles. 

Amount. 

Value. 

Vessels. 

Number. 

Average 

draft. 

Average 

tonnage. 

final  

Tons. 

3, 505,  963 
58,  609 
798,  767 
58,  962 
34,  000 
4, 974,  225 

$12,  270,  850 
7,  033, 110 
7, 084.  055 
924,  730 
79,  500 
300,  429, 169 

Steam 

Sail 

4,  037 
1,  623 
11,  912 
622 
328 

Feet. 

17 

14 

9 

3 

1,  712 
615 
641 
55 

CottfiR  ----- 

Lumber  ........................ 

Barges 

Lighters . . 
Rafts 

Fertilizer 

\f  Sanwll  oncmna 

9, 430,  526 

327, 821,  414 

18, 522 
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Approximate  amount  of  freight  of  all  hinds  shipped  and  received  by  water. 


Tons. 


1888  1,914,506 

1889  - 2,243,087 

1890  2,384,841 

1891  2,931,751 

1892  3,427,189 


Tons. 


1893  3,584,727 

1894  4,545,049 

1895  5,013,185 

1896  5,986,636 

1897  9,430,526 


L 2. 

IMPROVEMENT  OF  WESTERN  BRANCH  OF  ELIZABETH  RIVER,  VIRGINIA. 

Dredging  under  the  contract  with  P.  Sanford  Ross,  of  Jersey  City, 
N.  J.,  dated  November  7,  181*6,  in  progress  at  the  close  of  the  fiscal 
year  1897,  was  carried  on  until  August  25, 1897,  when  the  channel  pro- 
jected for  the  improvement  was  completed. 

During  the  fiscal  year  103,996  cubic  yards  of  material  was  removed 
and  deposited  behind  the  ripraps  in  Hampton  Roads,  a distance  of 
about  12  miles  from  the  work.  From  this  removal  of  material  three 
cuts,  each  40  feet  wide  and  1,500  feet  long,  and  . one  cut  of  the  same 
width  and  1,160  feet  long,  resulted.  The  point  at  the  entrance  from 
the  Norfolk  Harbor  channel  was  also  cut  back  a distance  of  200  feet. 

The  improved  channel,  which  has  been  completed  in  accordance  with 
the  project,  is  about  1 mile  in  length,  extending  from  the  20-foot  depth 
in  Norfolk  Harbor  to  within  300  feet  of  the  bridge  crossing  the  river 
between  Port  Norfolk  and  West  Norfolk.  Its  width  is  200  feet,  with 
the  exception  of  the  inner  1,500  feet,  which  was  dredged  to  a width  of 
320  feet  to  facilitate  the  turning  of  boats  at  West  Norfolk,  and  at  the 
entrance  from  Norfolk  Harbor,  where  a point  was  cut  back  200  feet  to 
allow  of  easier  ingress  to  the  channel.  The  depth  obtained  through- 
out was  20  feet  at  mean  low  water. 

The  cost  of  the  improvement  may  be  stated  as  follows : 

Removing  and  depositing  482,033  cubic  yards  of  material  (mud  mingled 

with  sand  and  oyster  shells),  at  $0.084 $40, 490. 78 

Inspection _ - 954.  80 

Superintendence,  office  expenses,  and  contingencies  2,  973. 15 


Total 44,418.73 

The  small  balance  available  is  being  reserved  for  the  purpose  of 
making  an  examination  of  the  channel,  when  an  opportunity  offers, 
to  determine  whether  it  is  liable  to  deterioration  as  is  anticipated. 

A large  portion  of  the  commerce  of  the  river  is  carried  in  small 
sailing  vessels,  which  bring  down  produce  from  the  large  truck  farms 
adjoining  the  river  for  shipment  north.  It  is  impossible  to  collect 
statistics  of  the  amount  of  commerce  carried  in  these  vessels.  They 
are  all  of  small  draft,  and  used  the  river  before  the  channel  was  improved. 
The  channel  has  been  of  benefit  to  vessels  going  to  West  Norfolk,  and 
the  extent  of  the  commerce  to  and  from  that  place  is  exhibited  in 
tabulated  form  below. 

This  river  is  in  the  collection  district  of  Norfolk  and  Portsmouth,  Va.,  ard  Nor- 
folk, Va.,  is  the  nearest  port  of  entry.  Nearest  light-house,  Craney  Island  Light, 
at  the  mouth  of  Elizabeth  River,  Virginia.  Nearest  fort,  Fort  Monroe,  Virginia. 

The  amount  of  revenne  collected  at  the  port  of  Norfolk,  Va.,  during  the  fiscal  year 
ended  June  30, 1898,  is  $23,548.07. 
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Money  statement 

J uly  1, 1897,  balance  unexpended ' $17  247. 50 

June  30, 1898,  amount  expended  during  fiscal  year \q  566.  23 

J uly  1, 1898,  balance  unexpended ggl  27 


June  3, 1896 


Appropriation. 


$45,  000 


Contract  in  force. 


Name  and  residence  of  contractor. 

Date  of  ap- 
proval of 
contract. 

Date  of  be- 
ginning 
work. 

Date  of  ex- 
piration. 

P.  Sanford  Boss,  277  Washington  street,  Jersey  City,  N.  J. . 

Nov.  12, 1896 

Dec.  14, 1896 

Ang.  25, 1897 

COMMERCIAL  STATISTICS. 

The  following  statistics  relative  to  the  commerce  of  the  Western  Branch  of  the 
Elizabeth  River,  Virginia,  during  the  calendar  year  1897  were  kindly  furnished  by 
Mr.  Charles  O.  Hains,  general  manager  of  the  Atlantic  and  Danville  Railroad. 


Articles. 

Amount. 

Value. 

Vessels. 

Number. 

Average 

draft. 

Average 

tonnage. 

Coal 

Guano 

Tons. 
1,866 
300 
161,  696 
80, 941 

$5, 800 
4,  800 
1, 130, 844 
20, 790,  700 

Steam 

Sail 

6 

301 

1,346 

46 

Feet. 

9 

10 

11 

8 

190 

300 

290 

600 

Forest  products 

Miscellaneous 

Total 

Barges 

Lighters . . 

244, 803 

21, 932, 144 

1, 699 

Approximate  amount  of  freight  of  all  hinds  shipped  and  received  by  water. 

Tons. 

?2£ 211,653 

1897  244, 803 


L 3- 

IMPROVEMENT  OF  NANSEMOND  RIVER,  VIRGINIA. 

Ko  work  of  improvement  lias  been  done  during  the  fiscal  year  ended 
J une  30, 1898.  The  balance  available  is  being  retained  until  a sufficient 
amount  of  funds  may  be  available  to  undertake  work  of  a permanent 
nature.  No  complaints  having  been  received  during  the  year,  the  chan- 
nels are  probably  in  good  navigable  condition. 

The  expenditures  during  the  fiscal  year  ended  June  30, 1898,  amounted 
to  $12.50  for  office  expenses. 

Nansemond  River  is  in  the  collection  district  of  Norfolk  and  Portsmouth,  and 
Norfolk,  Va.,  is  the  nearest  port  of  entry.  Nearest  light-house,  Pig  Point  Light,  at 
mouth  of  river.  Nearest  fort,  Fort  Monroe,  Va. 

The  amount  of  revenue  collected  at  the  port  of  Norfolk,  Va.,  during  the  fiscal  vear 
ended  June  30, 1898,  is  $23,548.07.  6 J 
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Money  statement. 

July  1, 1897,  balance  unexpended $4, 917. 13 

June  30, 1898,  amount  expended  during  fiscal  year 12. 50 

July  1, 1898,  balance  unexpended 4,  904.  63 

f Amount  (estimated)  required  for  completion  of  existing  project 107,  500. 00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1900  30, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2 of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 


Appropriations. 


March  3, 1873  $15, 000 

March  23, 1874..... 10,000 

March  3, 1875 5,  000 

March  14,1876..... 5,000 

June  18, 1878  2,  000 

August  11, 1888 10, 000 


September  19, 1890 $10,  000 

July  13, 1892 10,000 

August  18, 1894  10,  000 

June  3, 1896  5,  000 


Total 82,000 


COMMERCIAL  STATISTICS. 

The  following  statistics  relative  to  the  commerce  of  the  Nansemond  River,  Vir- 
ginia, during  the  calendar  year  1897  were  compiled  from  statements  furnished  by 
parties  making  shipments  by  way  of  this  stream : 


Articles. 

Amount. 

Value. 

Vessels. 

Number. 

Average 

draft. 

A verage 
tonnage. 

Coal,  ice,  and  plaster 

Lumber 

Tons. 
4,500 
31,  355 
7,  645 

$12,  000 
156,  775 
382,  250 

Steam 

Sai  1 

312 

132 

Feet. 

7 

11 

250 

260 

Miscellaneous 

Total 

43,  500 

551, 025 

444 

Approximate  amount  of  freight  of  all  kinds  shipped  and  received  hy  water. 


Tons. 

1888 109,900 

1890  217,738 

1891  78,572 

1892  133,723 

1893  59,473 


Tons. 

1894  53,762 

1895  59,701 

1896  61/405 

1897  43,500 


L4. 

IMPROVEMENT  OF  APPOMATTOX  RIVER,  VIRGINIA. 

No  work  of  improvement  has  been  done  during  the  fiscal  year  ended 
June  30,  1898. 

The  tugboat,  two  scows,  and  all  miscellaneou  s property  belonging  to 
the  improvement  were  removed  from  Petersburg,  Va.,  and  taken  to 
Fort  Monroe,  Va.  The  tugboat  and  scows  were  condemned  and 
destroyed. 

The  expenditures  have  been  for  the  care  of  the  plant  while  at  Peters- 
burg, Va. 
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The  balance  available  for  the  improvement  is  being  held  in  reserve 
for  the  removal,  when  necessary,  of  shoals  formed  by  freshets,  as  it  is 
not  large  enough  to  undertake  any  work  toward  the  permanent  improve- 
ment of  the  stream. 

Commercial  statistics  for  the  calendar  year  1897  are  presented  below. 

This  river  is  in  the  collection  district  of  Petersburg,  Va.,  which  is  the  nearest  port 
of  entry.  Nearest  light-house,  Jordan  Point  Light,  in  the  James  River,  Virginia. 
Nearest  fort,  Fort  Monroe,  Va. 

Money  statement. 


July  1, 1897,  balance  unexpended $4, 590.  66 

June  30, 1898,  amount  expended  during  fiscal  year 472. 12 

July  1, 1898,  balance  unexpended 4, 118.  54 


f Amount  (estimated)  required  for  completion  of  existing  project 48,  090. 00 

j Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1900  30, 000.  00 
For  maintenance  and  repairs  during  fiscal  year  ending  June  30, 1900. . . 10, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2 of  river  and 
[ harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 


Appropriations. 


March  3, 1871 $50,000 

June  10, 1872  40,  000 

March  3, 1873 30,000 

June  23, 1874  30,  000 

March  3, 1875  30,  000 

August  14,  1876 30,  000 

June  18, 1878 30,  000 

March  3, 1879 20,  000 

June  14, 1880 20,  000 

March  3, 1881. 20,000 


August  2, 1882 $35,  000 

July  5, 1884  25,000 

August  5, 1886  18,  750 

August  11, 1888 15,  000 

September  19, 1890 15,  000 

July  13, 1892 15,080 

August  18,  1894 5,000 

June  3, 1896  5,  000 


Total  433,830 


COMMERCIAL  STATISTICS. 


The  following  statistics  relative  to  the  commerce  of  the  Appomattox  River,  Vir- 
ginia, during  the  calendar  year  1897,  were  furnished  by  Mr.  W.  H.  Mays,  harbor 
master,  Petersburg,  Va. : 


Articles. 

Amount. 

Value. 

Vessels. 

Number. 

Average 

draft. 

Average 

tonnage. 

General  merchandise _ 

Tons. 
35, 305 
13,  011 
4,613 
1,136 
29,  966 

$247, 134 
146,  048 
21, 065 
87,  731 
155,  768 

Steam 

Rail  

895 

457 

66 

Feet. 

6.5 

8.5 
8 

175 

160 

280 

Fertilizer 

Coal 

Barges  ... 

Peanuts 

Miscellaneous 

Total 

84, 031 

657,  746 

1,  418 

Approximate  amount  of  freight  of  all  hinds  received  and  shipped  by  water. 


1888 

1889. 

18ii0. 

1891. 


Tons. 

30,  626 

1892. 

26, 121 

1896. 

21,  693 

1897. 

26,275 

Tons. 
25,  218 
81, 318 
84,031 
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L5. 

IMPROVEMENT  OF  HARBOR  AT  CAPE  CHARLES  CITY,  VIRGINIA. 

No  work  has  been  done  on  this  improvement  during  the  fiscal  Year 
ended  June  30,  1898. 

The  storm  of  October  23-25, 1897,  washed  the  oyster  shells  from  under 
the  riprap  covering  of  the  inner  450  feet  of  the  jetty  constructed  on 
the  north  side  of  the  channel,  causing  it  to  settle  over  that  distance. 
This  was  the  part  of  the  jetty  built  by  the  New  York,  Philadelphia  and 
Norfolk  Eailroad  Company  without  expense  to  the  United  States. 

Cape  Charles  City  Harbor  is  in  the  collection  district  of  Cherrystone,  Va.,  and 
Cape  Charles  City,  Va.,  is  the  nearest  port  of  entry.  Fort  Monroe,  Va.,  is  the  near- 
est fort  and  the  nearest  light-house  is  Cherrystone  Light. 


Money  statement. 


July  1, 1897,  balance  unexpended $92. 54 

June  30,.1898,  amount  expended  during  fiscal  year 75*  00 

July  1, 1898,  balance  unexpended 17. 54 


( Amount  (estimated)  required  for  completion  of  existing  project 107,  340.  00 

I Amount  that  can  be  profitably  expended  in  fiscal  year  end  ing  J une  30, 1900  40, 000. 00 
| Submitted  in  compliance  with  requirements  of  sections  2 of  river  and 
l harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 


Appropriations. 

By  act  approved — 

September  19,  1890 $ok  onn 

July  13,  1892 ! . ! ! ! ! ! ! ! ! ! 1 : ! ! ! ! i0;  000 


Total 


35, 000 


COMMERCIAL  STATISTICS. 

No  replies  were  received  to  the  inquiries  made  in  regard  to  the  commerce  of  this 
harbor  during  the  calendar  year  1897. 


Approximate  amount  of  freight  of  all  kinds  shipped  and  received  by  water. 


Tons. 


1890... 390,207 

1891  319,164 

1892  341,269 

1893  393,352 


Tons. 

1894  427,723 

1895  455,269 

1896  487,004 


Lr  6. 

IMPROVEMENT  OF  NANDUA  CREEK,  VIRGINIA. 

No  operations  were  undertaken  during  the  fiscal  year  ended  June  30, 
1898,  the  Secretary  of  War  having  decided  to  take  no  action  toward 
expending  the  funds  appropriated  in  the  act  of  June  3,  1896,  for  the 
improvement  of  the  creek. 

The  expenditures  during  the  fiscal  year  ended  June  30, 1898,  amounted 
to  $11.92,  for  making  an  inspection  of  the  creek. 

Nanrlua  Creek  is  iu  the  collection  district  of  Cherrystone,  Va.;  and  Cape  Charles 
City,  Va.,  is  the  nearest  port  of  entry.  Fort  Monroe,  Va.,  is  the  nearest  fort,  and 
the  nearest  light-house  is  Cherrystone  Light. 
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Money  statement . 


July  1, 1897,  balance  unexpended $3;  000.  00 

June  30, 1898,  amount  expended  during  fiscal  year 11.  92 


July  1, 1898,  balance  unexpended 

(Amount  (estimated)  required  for  completion  of  existing  project. ... 

Submitted  in  compliance  with  requirements  of  sections  2 of  river  and' 
harbor  acts  of  1866  and  1867. 


2,  988. 08 
3, 000. 00 


June  3, 1896, 


Appropriation. 


$3, 000 


COMMERCIAL  STATISTICS. 


The  following  statistics  relative  to  the  commerce  of  Nandua  Creek,  Virginia,  during 
the  calendar  year  1897,  were  furnished  by  Mr.  John  S.  Wilson,  president  of  the  Balti- 
more, Chesapeake  and  Atlantic  Railroad  Company: 


Articles. 

Amount. 

Value. 

Potatoes 

Tons. 
2,  540 
175 
378 
50 
293 

$47,  625 
1,  750 
6,  467 
1,  500 
7,911 

Lumber 

Oysters 

Fertilizer 

Miscellaneous 

Total 

3,  436 

65,  253 

No  information  as  to  the  vessels  handling  the  commerce  of  the  creek  could  be 
obtained. 


Approximate  amount  of  freight  of  all  kinds  shipped  and  received  hy  water. 

1896 

1897..... 


Tons. 

6, 125 
3,436 


D 7. 

IMPROVEMENT  OF  INLAND  WATER  ROUTE  FROM  NORFOLK,  VIRGINIA, 
TO  ALBEMARLE  SOUND,  NORTH  CAROLINA,  THROUGH  CURRITUCK 
SOUND. 


Dredging  was  carried  on  during  the  fiscal  year  ended  .Tune  30,  1898, 
from  February  21,  1898,  to  April  29,  1898,  under  a contract  with  Ches- 
ter T.  Caler,  of  Norfolk,  Va.,  dated  July  29, 1897,  in  the  vicinity  of  the 
Albemarle  and  Chesapeake  Canal  locks  and  in  the  sharp  bend  near 
the  Green  Sea  Railroad  wharf  in  the  Southern  Branch  of  the  Eliza- 
beth River. 

The  plant  used  on  the  work  by  the  contractor  consisted  of  one  dip- 
per dredge,  three  scows,  and  one  tugboat,  which  removed  29,062  cubic 
yards  of  material  between  the  dates  given  above.  The  material,  which 
was  fine  sand  mixed  with  mud,  was  deposited  from  scows  at  high  water 
on  the  flats  above  the  Norfolk  and  Western  Railroad  bridge,  the 
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average  distance  of  towing  being  about  10  miles  for  the  round  trip. 
The  contract  price  for  the  work  was  23  cents  per  cubic  yard,  scow 
measurement. 

The  dredging  from  the  canal  locks  was  carried  over  a distance  of 
1,700  feet  and  width  of  60  feet  and  for  a further  distance  of  1,300  feet 
one  cut  20  feet  in  width  was  made  on  each  side  of  the  channel  then 
existing.  In  the  bend  at  the  Green  Sea  Railroad  wharf  one  cut  was 
made  on  each  side  of  the  existing  channel  for  a distance  of  1,900  feet. 
The  depth  obtained  was  9 feet  at  mean  low  water. 

The  work  done  was  in  the  nature  of  redredging,  to  maintain  the  pro- 
jected channel  width,  and  was  necessary  to  render  navigation  easier  for 
the  tows  of  lumber  barges  using  this  part  of  the  route. 

This  work  is  in  the  collection  districts  of  Norfolk  and  Portsmouth,  Va.,  and  Albe- 
marle, N.  C.;  and  Norfolk,  Va,  and  Edenton,  N.  C.,  are  the  nearest  ports  of  entry. 
Nearest  light  house,  Long  Point  Light  in  Coanjock  Bay,  North  Carolina.  Fort  Mon- 
roe, Va.,  is  the  nearest  fort. 

The  amount  of  revenue  collected  at  the  ports  of  Norfolk,  Va.,  and  Edenton,  N.  C 
during  the  fiscal  year  ended  June  30,  1898,  is  $23,548.07  and  $ , respectively. 


Money  statement. 


July  1, 1897,  balance  unexpended $8,  887. 43 

J une  30, 1898,  amount  expended  during  fiscal  year 7’  418.  06 

J uly  1, 1898,  balance  unexpended 1 459. 37 


f Amount  (estimated)  required  for  completion  of  existing  project 29,  667.  08 

I Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1900  20,  000!00 
] Submitted  in  compliance  with  requirements  of  sections  2 of  river  and 
l harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 


Appropriations. 


For  Southern  Branch,  Elizabeth 
River,  Virginia — 

March  3, 1873 $15,  000 

June  23, 1874  10,000 

March  3, 1875  5,000 

August  14,  1876 5,  000 

June  18, 1878  5,  000 

For  North  Landing  River,  Vir- 
ginia and  North  Carolina — 

March  3, 1879 25,000 

June  14, 1880  15,  000 

March  3, 1881 7,  500 

August  2, 1882  8,  000 

For  Currituck  Sound,  Coanjock 
Bay,  and  North  River  Bar, 

North  Carolina — 

June  18,  1878 20,  000 


Note. — Amount  received  from  sale  of 


For  Carrituck  Sound,  Coanjock 
Bay,  and  North  River  Bar, 


North  Carolina — Continued. 

March  3,  1879 $25,  000 

June  14, 1880  25,  000 

March  3,  1881 30,  000 

August  2, 1882 20,  000 

July  5, 1884 5,000 

August  5, 1886 10,  000 

August  11, 1888  7,  500 

For  Inland  water  route,  etc. — 

September  19, 1890 10,  000 

July  13, 1892 9,000 

August  18,  1894 10,000 

June  3, 1896  10,000 


Total 277, 000 


to  other  works,  $2,169.69. 


Abstract  of  contracts  in  force. 


Name  and  residence  of  contractor. 

Date  of  ap- 
proval of 
contract. 

Date  of 
beginning 
work. 

Date  of 
expiration. 

Chester  T.  Caler,  Norfolk,  Va 

Anff  12  1807 

TTVh  91  1QQQ 

Apr.  29, 1898 

■O-Ug.  ±0*7  i 

T eo.  6±,  ±o«7o 
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COMMERCIAL  STATISTICS. 

The  following  statistics  relative  to  the  commerce  of  the  inland  water  route  from 
Nor l oik  Harbor,  Virginia,  to  Albemarle  Sound,  North  Carolina,  during  the  calendar 
year  1897,  were  compiled  from  a statement  furnished  by  the  Albemarle  and  Chesa- 
peake Canal  Company. 


Articles. 

Amount. 

Value. 

Vessels. 

Number. 

Average 

draft. 

Average 

tonnage. 

Tons. 
258,798 
13,  489 

$2, 587, 980 

Steam 

3, 014 

Feet. 

6.5 

85 

46 

1,  348,  900 
42, 350 

Sail....... 

1.  460 

5. 5 

8,  470 

Barges  ... 

1,266 

118 

251 

6 

175 

100 

Cotton 

Eish 

1, 131 
851 
470 

158, 340 
42, 550 
1,  880 

Lighters . . 
Bafts 

4 

Miscellaneous 

17, 846 
301,  055 

2,  676, 900 
6, 858, 900 

6, 109 

Total 

Approximate  amount  of  freight  of  all  hinds  passing  through  this  route. 


Tons. 

1888 335,758 

icon  372.617 

Tons. 

1893  296,520 

1894  285,455 

1890 403,111 

i qqi  . 328.  609 

1895..  324,866 

1896..  322,947 

1892  281,542 

1897.. 301,055 

Lr  8. 


IMPROVEMENT  OF  ROANOKE  RIVER,  NORTH  CAROLINA. 


Operations  on  this  improvement  during  the  fiscal  year  ended  June 
30,  1898,  have  been  confined  to  the  patrol  of  the  river  by  the  snag  boat 
Roanoke,  and  the  removal,  by  this  means,  of  obstructions  lodged  in  the 
channel  by  freshets  and  bank  slides.  The  boat  was  m semce  on  the 
river  during  July,  1897,  and  from  December  1,  1897,  to  March  31,  lood? 
and  removed  116  trees,  13  logs,  19  stumps,  and  11  snags  from  the 
channel  and  bank  slides  and  trimmed  13  trees  overhanging  the  channel. 

An  effort  was  made  to  secure  a full  report  of  the  commerce  during 
the  calendar  year  1897,  but  without  avail.  The  amount  of  commerce 
on  the  stream  is  thought  to  have  been  about  the  same  as  m 189b,  ot 
which  a full  statement  was  not  obtainable; 

The  expenditures  during  the  fiscal  year  have  been  for  removing  ob- 
structions, repairs  to  the  snag  boat  performed  by  the  crew,  and  office 


No  further  appropriation  seems  justifiable  at  present.  The  available 
balance  is  sufficient  to  keep  the  river  in  a navigable  condition  for  its 
present  commerce. 

This  river  is  in  the  collection  district  of  Albemarle,  N.  C.,  and  Edenton,  N.  C.,  is 
the  nearest  port  of  entry.  Nearest  light-house,  Roanoke  River  Light,  North  Carolina, 
at  mouth  of  river.  Nearest  fort,  Fort  Monroe,  Va. 


Money  statement. 

July  1,1897,  balance  unexpended 

June  30, 1898,  amount  expended  during  fiscal  year.. 

July  1, 1898,  balance  unexpended 


$39, 541. 51 
3, 847. 50 


35, 694.  01 


Amount  (estimated)  required  for  completion  of  existing  project - 41, 000  00 

Submitted  in  compliance  with  requirements  of  sections  2 of  river  and 
harbor  acts  of  1866  and  1867. 
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Appropriations. 


March  3, 1871 $20,000 

June  10, 1872  10,  000 

March  3, 1873 10,000 

June  23, 1874  5,  000 

August  2, 1882 5,  000 

July  5, 1884 3,000 

August  5, 1886  20,000 


August  11,1888 $40,000 

September  19, 1890 25, 000 

July  13, 1892  50,  000 

August  18, 1894 30,000 

June  3,1896  10,000 


Total 228,  000 


Note. — Amount  received  from  sale  of  property  to  other  works,  $1,338. 


COMMERCIAL  STATISTICS. 


Only  two  replies  to  the  inquiries  made  in  regard  to  the  commerce  of  this  stream 
during  the  calendar  year  1897  were  received,  their  aggregate  being  20,076  tons. 


Approximate  amount  of  freight  of  all  Icinds  received  and  shipped  hy  water. 


Tons. 

1870 150,000 

1890  182,700 

1891  376,181 


Tons. 

1892  42,039 

1893  121,024 


L 9. 

IMPROVEMENT  OF  PASQUOTANK  RIVER,  NORTH  CAROLINA. 

Authority  was  secured  July  22,  1897,  for  the  expenditure  of  the 
available  balance  of  funds  for  this  improvement,  in  trimming  trees  on 
points  and  removing  obstructions  from  the  channel  between  the  lower 
terminus  of  Turners  Cut  and  a point  3£  miles  below. 

The  snag  boat  Roanoke  was  sent  to  the  river  to  perform  this  work  on 
August  8, 1897,  and  continued  at  work  until  November  30,  1897,  when 
the  funds  were  exhausted.  During  that  time,  167  cords  of  brush  were 
cut  from  trees  at  points  between  Opossum  Quarter  and  the  mouth  of 
Turners  Cut,  9 logs  and  5 trees  removed  from  the  channel  in  the  vicinity 
of  the  former,  and  23  logs,  6 piles,  and  8 stumps  taken  from  the  channel 
of  the  Moccasin  Track. 

In  the  operation  of  trimming,  each  point  was  cleared  far  enough  back 
to  afford  a clear  view  of  the  succeeding  reach  of  the  river.  The  cost  of 
the  work  was  $1,949.72. 

It  is  impossible  to  secure  an  accurate  statement  of  the  amount  of 
commerce  benefited  by  the  improvement  of  that  part  of  the  river  cov- 
ered by  the  project,  as  it  is  carried  on  in  pole  or  flat  boats,  which  are 
small  and  their  trips  are  infrequent.  Cord  wood  is  probably  trans- 
ported in  greater  quantity  than  any  other  article,  being  brought  down 
in  flatboats,  and  occasionally  a schooner  load  is  towed  out  of  the  river 
by  tugs.  Two  small  steamers  make  two  trips  a week  each  from  Eliza- 
beth City  through  Turners  Cut  to  South  Mills,  carrying  products  of  the 
farms  adjoining  the  river. 

This  work  is  in  the  collection  district  of  Albemarle,  N.  C.,  and  Edenton,  N.  C._,  is 
the  nearest  port  of  entry.  Nearest  light-house,  Wade  Point  Light,  at  mouth  of  river. 
Fort  Monroe,  Va.,  is  the  nearest  fort. 
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Money  statement. 


July  1, 1897,  balance  unexpended  $2,  403. 02 

June  30, 1898,  amount  expended  during  fiscal  year 2,  398. 45 


July  1, 1898,  balance  unexpended 4. 57 


Appropri  a lions. 

March  2, 1829  $80 

September  19, 1890 3,  000 

July  13, 1892 3,000 

August  18, 1894  1,  000 


Total 7,080 


Note.— Amount  turned  in  to  surplus  fund  of  the  Treasury,  $32.75. 


L io. 

REMOVING  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDANGERING 

NAVIGATION. 

Wreck  of  steamer  Wyanoke. — A description  of  the  vessel  and  a state- 
ment of  the  work  performed  by  the  contractor  to  June  30, 1897,  may 
be  found  on  pages  1379  and  1380,  Annual  Report  of  the  Chief  of 
Engineers,  United  States  Army,  Part  II,  1897. 

Work  on  the  wreck  was  completed  May  15,  1898,  after  blowing  it  to 
pieces  and  removing  the  debris. 

During  the  fiscal  year  two  unsuccessful  attempts  were  made  to  raise 
the  wreck  with  inflated  air  bags,  134  of  which  had  been  placed  within 
the  hull  and  separately  connected  to  receivers  distributed  about  the 
deck  of  the  vessel.  The  first  attempt  was  made  October  31, 1897,  when 
air  was  forced  into  the  sacks  for  a period  of  seven  hours  from  two  large 
compressors  located  on  two  tugs,  one  of  which  was  anchored  at  the  bow 
of  the  wreck  and  the  other  at  the  stern.  The  second  was  made  on 
January  28,  1898,  after  work  had  been  suspended  for  two  months.  No 
additional  sacks  were  placed.  This  time  air  was  forced  in  the  sacks  for 
twenty-four  hours,  and  in  addition  a powerful  tug  was  made  fast  to  the 
bow  of  the  vessel  in  an  endeavor  to  break  the  suction. 

On  February  10,  1898,  work  was  commenced  in  blowing  the  wreck  to 
pieces,  and  this  was  accomplished  in  a very  short  time  by  the  explosion 
of  five  tons  of  dynamite  in  charges  of  from  700  to  50  pounds.  While 
this  work  was  going  on  a small  schooner  was  employed  from  which  to 
carry  on  operations  and  for  the  storage  of  explosives. 

After  demolishing  the  wreck  a derricked  barge  was  engaged  to  raise 
the  debris,  which  amounted  to  about  900  tons,  and  was  discharged  from 
the  barge  to  a dock  at  Newport  News,  Va. 

The  final  examination  of  the  locality  showed  a depth  of  from  55  to  65 
feet  at  mean  low  water.  No  obstruction  which  would  interfere  with  the 
anchorage  of  vessels  in  the  vicinity  was  found. 

The  removal  of  this  wreck  cost  $17,811.32,  $15,771.50  of  which  was 
paid  the  contractor,  $1,228.67  for  inspection,  and  $592.65  for  office 
expenses  and  contingencies. 

Wreck  of  steamer  Helen  Smith.— A description  of  the  vessel  and 
locality  at  which  sunk  may  be  found  in  the  Annual  Report  of  the  Chief 
of  Engineers,  Part  II,  page  1380. 

The  bid  of  William  T.  W~hite  for  the  removal  of  the  wreck  at  $100.50 
was  accepted,  and  he  raised  the  wreck  by  pontoons  with  the  intention 
of  taking  it  into  shoal  water.  After  it  had  been  towed  a short  distance 
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the  chains  slipped  from  the  hull  and  the  wreck  went  down  in  25  feet  of 
water.  Work  was  then  abandoned  by  him  and  the  next  lowest  bidders, 
Briton  & Wilson,  were  authorized  to  undertake  the  work  at  the  price 
bid  by  them,  viz,  $138.38.  After  they  had  attempted  to  raise  the  wreck 
by  means  of  empty  oil  barrels  submerged  and  fastened  to  the  hull  they 
resorted  to  the  use  of  dynamite,  and  had  destroyed  the  wreck  on  Octo- 
ber 15,  1897. 

The  cost  of  the  work  was  $205.88,  which  was  expended  during  the 
fiscal  year. 

Wreck  of  schooner  A.  J).  Lamson. — The  A.  D.  Lamson  was  a three- 
masted  wooden  schooner  133  feet  long,  33.1  feet  beam,  9.5  feet  deep,  and 
gross  tonnage  of  448.15.  She  collided  with  the  steamship  Rappahan- 
nock and  sank  in  about  31  feet  of  water  6 miles  E.  by  N.  from  Cape 
Henry  Light  house. 

The  wreck  was  a dangerous  obstruction  to  navigation.  Its  removal 
was  authorized  August  23,  1897,  $1,000  being  allotted  for  the  work. 
This  amount  was  subsequently  increased  to  $1,500. 

Verbal  offers  were  obtained  for  the  removal  of  the  wreck  by  blasting 
from  local  wrecking  firms,  and  Mr.  Henry  Seymour  was  engaged  to  do 
the  work  for  $1,500. 

The  work  was  commenced  October  3,  1897,  and  completed  November 
4,  1897.  The  cost  of  the  work  was  $1,500,  all  of  which  was  expended 
during  the  fiscal  year. 

Wreck  of  schooner  Walker  Armington. — The  removal  of  this  wreck, 
which  was  in  29  feet  of  water  S.  68°  31'  E.  (magnetic)  from  Thimble 
Slioal  Light  and  2J  miles  distant  therefrom,  was  authorized  December 
2,  1897,  at  a cost  of  $3,500. 

The  vessel  was  a four-masted  wooden  schooner  of  gross  tonnage  of  913. 

After  proposals  had  been  invited  by  public  notice,  a contract  was 
made  with  the  lowest  bidders,  Virden  & Boss,  of  Lewes,  Del.,  to  remove 
the  wreck  by  demolition.  The  work  was  accomplished  between  Janu- 
ary 13,  1898  and  February  4,  1898. 

The  cost  of  the  work  was  $3,191.13,  $2,900  of  which  was  paid  the  con- 
tractor for  removing  the  wreck. 


Abstract  of  proposals  for  removing  the  wreck  of  the  schooner  Walker  Armington,  in  Chesa- 
peake Bay,  Virginia,  received  in  response  to  public  notice  dated  December  6, 1897;  opened 
by  Captain  Thos.  L.  Casey,  Corps  of  Engineers,  at  Norfolk,  Va.,  on  December  14,  1897. 


No. 

Name  and  address  of  bidder. 

Price  hid. 

Remarks. 

1 

2 

3 

Henry  Seymour,  Norfolk,  Va 

William  H.  Virden  and  John  C.  Ross.  Lewes.  Del.,  a 

W.  H.  French,  Norfolk,  Va 

$4, 000 

2,  900 

3,  950 
3,870 

Lowest  bid. 

4 

D.  S.  Baum,  Norfolk,  Va 

a Contract  entered  into  January  1,  1898. 


Amount  available  for  removal  of  wreck  of  schooner  “ Walker  Armington  ” $3,500. 


Abstract  of  contracts  in  force. 


Name  and  residence  of  contractor. 

Date  of 
approval  of 
contract. 

Date  of  be- 
ginning 
work. 

Date  of  Ex- 
piration. 

Andrew  J.  Cooner,  New  York,  N.  Y 

Dec.  16, 1896 
Jan.  13, 1898 

Mar.  9,1897 
Jan.  13,1898 

May  15, 1898 
Feb.  4,1898 

Virden  & Ross,  Lewes,  Del 

APPENDIX  M 


IMPROVEMENT  OF  CERTAIN  RIVERS  AND  HARBORS  IN  NORTH  CAROLINA. 


REPORT  OF  CAPT.  W.  E.  CRAIGHILL,  CORPS  OF  ENGINEERS,  OFFICER 
IN  CHARGE  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1898,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 


1.  Ocracoke  Inlet,  North  Carolina. 

2.  Fishing  Creek,  North  Corolina. 

3.  Pamlico  and  Tar  rivers,  North  Caro- 

lina. 

4.  Contentnia  Creek,  North  Carolina. 

5.  Trent  River,  North  Carolina. 

6.  Neuse  River,  North  Carolina. 

7.  Inland  waterway  between  Newbern 

and  Beaufort,  North  Carolina. 

8.  Harbor  at  Beaufort,  North  Carolina. 


9.  Inland  waterway  between  Beaufort 
and  New  River,  North  Carolina. 

10.  New  River,  North  Carolina. 

11.  Black  River,  North  Carolina. 

12.  North  East  (Cape  Fear)  River,  North 

Carolina. 

13.  Cape  Fear  River  above  Wilmington, 

North  Carolina. 

14.  Cape  Fear  River  at  and  below  Wil- 

mington, North  Carolina. 


United  States  Engineer  Office, 

Wilmington , N.  G\,  July  19 , 1898. 

General  : I have  the  honor  to  submit  herewith  * * * my  annual 
report  for  the  year  1898  * * * . 

Very  respectfully,  your  obedient  servant, 

W.  E.  Craighill, 

Captain,  Corps  of  Engineers. 

Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers,  U.  S.  A. 


M i. 

IMPROVEMENT  OF  OCRACOKE  INLET,  NORTH  CAROLINA. 

For  previous  history  of  this  improvement  and  detailed  statements  of 
projects,  see  Annual  Report,  Chief  of  Engineers  for  1896,  page  1097. 

At  the  beginning  of  the  fiscal  year  it  was  found  that  the  Royal  Shoal 
Cut  was  maintaining  its  depth,  but  the  Beacon  Island  Slough  Cut  had 
filled  so  that  the  greatest  depth  was  8.7  feet  for  a width  of  but  75  feet, 
and  on  the  northern  edge  the  shoaling  amounted  to  as  much  as  2 feet. 

No  complaints  on  account  of  diminished  depth  had  been  made  from 
vessels  using  the  channels. 

During  the  year  a survey  has  been  made  of  both  dredged  cuts. 
Royal  Shoal  Cut  has  shoaled  some,  principally  on  the  sides.  The 
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amount  of  shoaling  is  about  29,000  cubic  yards.  Its  average  depth  is 
four- tenths  of  a foot  less  than  in  June,  1897;  least  available  depth  now 
is  8.6  feet  at  mean  low  water. 

Beacon  Island  Slough  Out  bas  nearly  completely  shoaled,  so  that  the 
conditions  there  are  about  the  same  as  before  dredging.  Least  avail- 
able depth  at  mean  low  water  is  7 feet. 

The  problem  of  the  maintenance  of  Beacon  Island  Slough  channel 
has  been  under  consideration,  but  on  account  of  the  difficulty  of  accom- 
plishing the  required  results  with  an  expenditure  justified  by  the  amount 
of  commerce,  no  satisfactory  solution  has  yet  been  found. 

This  inlet  is  in  the  collection  district  of  Pamlico,  N.  C. 

Money  statement. 

July  1, 1897,  balance  unexpended $17,  383. 03 

June  30, 1898,  amount  expended  during  fiscal  year 1,  093. 59 

July  1, 1898,  balance  unexpended 16,  289. 44 

{Amount  that  can  be  profitably  expended  in  fiscal  year  endin  g J une  30, 1900  ( *) 

Submitted  in  compliance  with  requirements  of  sections  2 of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 


OcracoTce  Inlet,  North  Carolina. 

Appropriated — 

March  20,  1826,  to  March  3,  1837 

September  19,  1890 

July  13,  1892 


Less  amount  carried  to  surplus  fund 


$133,  750. 00 
90,  000.  00 
15, 000. 00 


238,  750. 00 
17.  60 


238, 732.40 


COMMERCIAL  STATISTICS. 


Class  of  goods. 

Tons. 

Class  of  goods. 

Tons. 

150 
3,  000 
2,  000 
1 
150 
33,  500 

Shingles 

1,000 
1,  000 
2,  500 
440 

Fertilizers 

Coal 

General  merchandise 

\y  0od 

Total 

43,  741 

Number  of  passengers,  1,000.  Decrease  over  last  year,  6,259  tons. 


Freight  transported. 


Calendar  year  ending  December  31 — 

1890,  estimated 

1891,  estimated 

1892  

1893  --- 

1894  . 

1895,  estimated 

1896,  estimated 


tons., 
.do. .. 


tons., 
.do. .. 


15, 000 

15. 000 
(t) 
(t) 
(t) 

30, 223 

50.000 


* Present  available  balance  sufficient  should  it  become  necessary  to  maintain  the 
project  depth  (which  was  obtained  in  preceding  fiscal  year)  by  redredging, 
t Not  estimated. 
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Statement  of  vessels  navigating  OcracoTce  Inlet,  North  Carolina,  during  the  calendar  year 
ending  December  31,  1897. 


Class  of  vessels. 

No. 

Aggregate 
net  ton- 
nage. 

Draft. 

Trips 
during 
the  year. 

Schooners  ........................ 

23 

2,913 

Feet. 

6 to  11 

131 

M 2. 

IMPROVEMENT  OF  FISHING  CREEK,  NORTH  CAROLINA. 

For  previous  history  of  this  improvement  and  detailed  statements 
of  projects,  see  Annual  Eeport  Chief  of  Engineers  for  1896,  page  1100. 

In  December,  1896,  the  provision  of  the  appropriation  act  that  the 
money  should  not  be  available  until  draws  were  provided  in  the  bridges 
that  were  unreasonable  obstructions  to  navigation  had  been  complied 
with,  and  work  by  hired  labor  and  the  use  of  the  United  States  plant 
was  then  commenced. 

At  the  beginning  of  the  fiscal  year  the  creek  had  been  cleared  for  12 
miles,  commencing  at  its  mouth. 

The  work  during  the  year  has  consisted  of  removing  snags  and  logs 
from  the  channel  and  clearing  overhanging  trees  from  the  banks. 

There  have  been  removed  from  the  channel  6,653  large  snags,  346 
stumps,  560  trees,  and  44f  cords  small  snags,  and  from  the  banks  623 
trees  hauled  back,  91  trees  trimmed,  and  134  cords  brush  cut. 

The  creek  has  been  cleared  from  the  12-mile  post  to  19^-mile  post, 
completing  the  work  for  this  distance,  49.5  per  cent  of  the  whole  amount. 

This  creek  is  in  the  collection  district  of  Pamlico,  N.  C. 


Money  statement . 


July  1, 1897,  balance  unexpended $9,  314. 45 

June  30, 1898,  amount  expended  during  fiscal  year 6,  686. 29 


July  1, 1898,  balance  unexpended 2,  628. 16 

July  1, 1898,  outstanding  liabilities . 62. 50 

July  1, 1898,  balance  available 2,  565.  66 


Amount  (estimated)  required  for  completion  of  existing  project 7,  750.  00 

Amountthat  can  be  profitably  expended  in  fiscal  year  ending  June30, 1900  * 10,  750. 00 
Submitted  in  compliance  with  requirements  of  sections  2 of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 


Appropriated. 


September  19,  1890 $10, 000 

July  13,  1892 5,000 

Total 15,000 


$3,000  included  for  maintenance. 
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COMMERCIAL  STATISTICS. 
Year  ending  December  81,  1897. 


Class  of  goods. 

Tons. 

2, 400 
60 

Fertilizer 

Total 

2,  460 

Gain  over  last  year,  1,460  tons.  Transportation  lines  established  during;  the  year 
none. 


Freight  transported. 

Calendar  year  ending  December  31, 1896  tons..  1, 000 


Statement  of  vessels  navigating  Fishing  Creel,  North  Carolina,  during  the  calendar  year 
ending  December  31,  1897. 


Class  of  vessels. 

Number. 

Aggregate 
net  ton- 
nage. 

Draft. 

Steamer 

1 1 

1 

15 

50 

Feet. 

2 

1.5 

M 3. 

IMPROVEMENT  OF  PAMLICO  AND  TAR  RIVERS,  NORTH  CAROLINA. 

[One  river,  called  the  Pamlico  below  and  the  Tar  above  Washington.] 

For  previous  history  of  this  improvement  and  detailed  statements  of 
projects,  see  Annual  Eeport  of  Chief  of  Engineers  for  1896,  page  1101. 

. The  operations  during  the  year  ending  June  30, 1898,  have  been  car- 
ried on  by  hired  labor  and  use  of  the  United  States  plant. 

Obstructions  were  removed  from  the  river  above  Washington  to 
Dunbar’s  bridge  (73  miles),  as  follows:  From  the  channel,  1,575  snags, 
86  logs,  328  stumps,  539  trees,  and  32£  cords  small  snags;  and  from  the 
banks,  201  trees  hauled  back,  52  trees  trimmed,  and  14  cords  brush  cut. 

This  river  is  in  the  collection  district  of  Pamlico,  N.  C. 

Money  statement. 


July  1, 1897,  balance  unexpended $5?  140. 93 

June  30, 1898,  amount  expended  during  fiscal  year 3’  854. 20 


July  1, 1898,  balance  unexpended 


1, 286. 73 


f Amount  (estimated)  required  for  completion  of  existing  project *38,  500. 00 

J Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1900  44, 500. 00 
] Submitted  in  compliance  with  requirements  of  sections  2 of  river  and 
l harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 


* $3,000  annually  for  cost  of  maintenance  and  snagging  not  included. 
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Appropriated  for  Pamlico  and  Tar  rivers , North  Carolina. 


Date. 

Amount. 

Aggregate. 

Date. 

Amount. 

Aggregate. 

July  4, 1836,  to  July  7, 1838. . 

August  14, 1876 

May  3, 1879 

June  14, 1880  

March  3, 1881 

August  2, 1882 

$10,  000 

$10,  000 

July  5, 1884 

A ii  gn  at  5, 1886 

$5,  000 
5,  000 
10,  000 
10,  000 
10,  000 
10, 000 
5, 000 

53. 000 

58.000 
68,  000 
78,  000 
88,  000 
98,  000 

103,  000 

15,  000 
6,  000 
9,  000 
8,  000 
10,  000 

15. 000 
21,  000 
30,  000 

38. 000 
48,  000 

August  11, 1888 

September  19, 1890  

July  13, 1892 

August  18, 1894 

June  3, 1896 

COMMERCIAL  STATISTICS. 


Class  of  goods. 

Tons. 

Class  of  goods. 

Tons. 

Cotton 

4, 930* 
3, 450 
524 
13* 
140 

12,  000 
5,  000 
8, 186 
103 
46* 
20 
40 

9* 

100 

611* 

575 

Oysters 

495 

42 

150 

12 

1, 880 
137,  592 
133,  991 
342 
18,  000 
5,  200 
30,  057 
3 

Cotton  seed 

Eosin 

Cotton-seed  meal 

Turpentine : 

Crude. ............................ 

Tobacco,  leaf 

Eice 

Spirits. 

Grains 

Wood 

Hay  

Timber . 

Potatoes 

Lumber 

Vegetables 

Shingles 

Cattle 

Pert.i  liters 

Horses.. 

Coal  and  minerals. 

Hogs 

General  merchandise 

Poultry 

Machinery 

"Repp’s 

Total 

----------------------------------- 

Pish 

363,  513* 

Cotton-seed  oil 

Number  of  passengers,  12,671. 

Gain  since  last  year,  lll.,625f  tons.  Transportation  lines  established  during  the 
year,  none. 


Freight  transported. 


Calendar  year  ending  December  31 — 

Tons. 

Calendar  year  ending  December  31— 

Tons. 

1875 

21, 000 
277,  832 
195,  600 
107, 097 

1893 

119,  505 
119, 979 
183,  226* 
251, 887* 

1890 

1894  .. 

1891 

1895  ... 

1892 

1896 

Statement  of  vessels  navigating  Pamlico  and  Tar  rivers,  North  Carolina,  during  the  calen- 
dar year  ending  December  31, 1897. 


Class  of  vessels. 

Humber. 

Aggregate 
net  ton- 
nage. 

Draft. 

Steamers  and  steam  tugs 

26 

1,416.89 
8, 554. 37 
1, 766. 67 

Feet. 

3 to  9 
6 to  7 
2*  to  7* 

Barges 

38 

Sloops,  schooners,  etc ... 

86 
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M 4. 

IMPROVEMENT  OF  CONTENTNIA  CREEK,  NORTH  CAROLINA. 

For  previous  history  of  this  improvement  and  detailed  statements  of 
projects  see  Annual  Report  of  Chief  of  Engineers  for  1896,  page  1103. 

The  operations  of  the  year  have  been  carried  on  by  hired  labor  and 
use  of  United  States  plant,  and  have  consisted  in  removing  snags  and 
other  obstructions  between  the  mouth  of  the  creek  and  Snow  Hill. 

There  have  been  removed  from  the  channel  162  large  snags,  78  logs, 
95  stumps,  48  trees,  and  29  cords  small  snags,  and  from  the  banks  10 
stumps  hauled  back,  16  trees  trimmed,  and  13 \ cords  brush  cut.  A 
survey  was  made  from  Grifton  to  the  mouth  of  the  creek. 

This  creek  is  in  the  second  collection  district  of  North  Carolina. 


Money  statement. 

July  1,  1897,  balance  unexpended $2, 130. 50 

June  30,  1898,  amount  expended  during  fiscal  year . 955. 57 

July  1,  1898,  balance  unexpended 1, 174.  93 

J uly  1,  1898,  outstanding  liabilities 336.  90 

July  1,  1898,  balance  available 838.03 

f Amount  (estimated)  required  for  completion  of  existing  project *8,  500. 00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1900  7, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2 of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 


Appropriated. 


Date. 

Amount. 

Aggregate. 

Date. 

Amount. 

Aggregate. 

March  3, 1881 

August  2, 1882 .. 

July  5, 1884. 

August  5, 1886 

$10,  000 
10, 000 
5,  000 
15,  000 

$10, 000 
20,  000 
25, 000 
40,  000 

August  11,1888 

September  19, 1890 

July  13, 1892 

August  18, 1894 

$5, 000 
7, 000 
7, 000 
10, 000 

$45,  000 
52,  000 
59,  000 
69,  000 

COMMERCIAL  STATISTICS. 


Class  of  goods. 

Tons. 

Class  of  goods. 

Tons. 

Cotton 

125 
100 
1,  600 
50 

‘Fertilizers  . 

800 

125 

Hay 

freneral  merchandise 

Timber 

Total 

Shingles 

2, 800 

Number  of  passengers,  200. 

Loss  since  last  year,  14,004f  tons,  including  timber.  Extreme  low  water  curtailed 
this  item  largely.  Transportation  lines  established,  none. 


$2,000  annually  for  cost  of  maintenance  and  snagging  not  included. 
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Freight  transported. 


Calendar  year  ending  December  31— 

Tons. 

Calendar  year  ending  December  31 — 

Tons. 

1890 

125,  225 
55,  325 
17, 491 
21, 173 

1894 

19, 953 
53,  018 
16,  804J 

1891 

1895  . . 

1892 

1896 

1893 

Statement  of  vessels  navigating  Contentnia  CreeTc,  North  Carolina,  during  the  calendar 
year  ending  December  31,  1897. 


Class  of  vessels. 

Number. 

Aggregate 
net  ton- 
nage. 

Steamers 

ft 

i ao 

U 

lDa, 

m5. 


IMPROVEMENT  OF  TRENT  RIVER,  NORTH  CAROLINA. 

For  previous  history  of  this  improvement  and  detailed  statements  of 
projects  see  Annual  Eeport  of  Chief  of  Engineers  for  1896,  page  1106. 

The  river  has  been  cleared  of  such  snags  as  washed  in  during  the 
year,  as  follows:  From  the  channel,  40  large  snags,  27  logs,  4 stumps, 
12  trees,  and  one-fourth  cord  small  snags;  from  the  banks,  18  trees 
hauled  back  and  3 stumps  pulled  and  hauled  back.  In  the  next  mile 
below  Trenton  the  dredged  cuts  have  filled  in  places,  reducing  the  avail- 
able depth  to  about  18  inches  at  low  water. 


This  river  is  in  the  collection  district  of  Pamlico,  N.  C. 

Money  statement. 

July  1, 1897,  balance  unexpended 

June  30, 1898,  amount  expended  during  fiscal  year 

July  1, 1898,  balance  unexpended 

July  1, 1898,  outstanding  liabilities 


$2,  074.  77 
787.  34 


1, 287. 43 
4. 80 


July  1,  1898,  balance  available 

f Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30 

J 1900,  for  maintenance 

| Submitted  in  compliance  with  requirements  of  sections  2* of  river  and 
l harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 


1,  282.  63 


5,  000. 00 


Appropriated. 


Date. 

Amount. 

Aggregate. 

Date. 

Amount. 

Aggregate. 

March  3, 1879 

June  14, 1880  

March  3, 1881 

August  2, 1882 

July  5, 1884 

August  5, 1886 

$7,  000 
10,  000 
5,  000 
10, 000 
10, 000 
3,  500 

$7, 000 
17,  000 
22,  000 
32,  000 
42, 000 
45, 500 

August  11, 1888 

September  19, 1890 

July  13, 1892 

August  18, 1894 

June  3, 1896  

$5,  000 
5,  000 
5,  000 
4,  000 
2, 000 

$50,  500 

55. 500 

60. 500 
64,  500 
66,  500 
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COMMERCIAL  STATISTICS. 


Class  of  goods. 


Foreign  and  coastwise : 

Cotton 

Cotton  seed 

Cotton  seed  meal  . . . 

Tobacco  

Bice 

Grains 

Hay 

Potatoes 

Vegetables 

Cattle  

Horses 

Hogs 

Ponltry 

W.-::::::::::::::: 

Ovsters 

Clams 

Rosin 

Turpentine : 


Spirits  --------- ......... 

350 
8,  600 
6,  500 
36, 517 
3,  485 
800 
100 
1,  000 
23,  365 
252 

\y nnrj  . ............ 

Timber  ............. ... 

Till  in  her 

Shingles 

Fertilizers. ....  - ........ 

Machinery 

Coal  and  min^pal s ......... 

General  merchandise - - 

Tar 

107,  852£ 

Tons. 


,439 
124 
16 
1 
80 
,856 
,130 
, 925£ 
,019 
30 
120 
5 
16 
133 
,780 
,693 
,500 


Class  of  goods. 


Internal: 

Cotton 

Cotton  seed 

Cotton-seed  meal 

Rice 

Grains - 

Hay 

Potatoes 

Vegetables 

Cattle 

Hogs 

Poultry 

Eggs 

Oysters 

Turpentine: 

Crude 

Spirits 

Wood 

Timber 

Lumber 

Shingles 

Fertilizers 

Machinery 

General  merchandise 

Horses 

Rosin 

Tobacco  


Foreign  and  coastwise. 
Internal 


Total 142,  788| 


Tons. 


1, 355 
470 
32 
2 
53 
160 
35 
17* 
7 

10 

14 

4 


H 
3,  092 
26, 000 
575 
165 
1,  265 
15 
1, 500 
2 

126 

32 


34,  936J 


107,  852i 
34,  936£ 


Number  of  passengers,  11,192. 

Increase  since  last  year  in  internal  commerce,  14,812  tons.  Decrease  over  last  year 
in  foreign  and  coastwise  commerce,  14,124  tons.  Transportation  lines  established 
during  the  year,  none. 


Freight  transported. 


Calendar  year  ending  December  31 — 

Tons. 

Calendar  year  ending  December  31— 

Tons. 

1 Q7Q  ....... 

22, 000 

1893 

34,  649 

1 QQA  

89, 985 

1894 

28,  055 

1QQ1 

45, 080 

1895 

142,  4224 

1 QQ9 

59, 576 

1896 

142, 100| 

Statement  of  vessels  navigating  Trent  Eiver,  North  Carolina,  during  the  calendar  year 

ending  December  31, 1897. 


Class  of  vessels. 

Number. 

Aggregate 
net  ton- 
nage. 

Draft. 

Feet. 

29 

1, 647. 39 

2 to  7i 

10 

2, 500.  00 

5 to  7i 

126 

5, 785. 11 

2 to  7£ 
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M 6. 


IMPROVEMENT  OF  NEUSE  RIVER,  NORTH  CAROLINA. 

For  previous  history  of  this  improvement  and  detailed  statements  of 
projects  see  Annual  Report  of  Chief  of  Engineers  for  1896,  page  1109. 

During  the  year  the  river  has  been  thoroughly  snagged  from  Bectons 
Old  Field  (35-mile  post)  to  Newbern. 

There  have  been  removed  from  the  channel  166  snags,  12  stumps,  20 
logs,  and  11  trees;  from  the  banks,  1 log  rolled  back. 

The  jetties  at  Maple  Cypress  and  Wing  Dam  Crossing  were  com- 
pleted. Two  were  built  at  Lower  Bectons  Old  Field,  and  several 
between  27-mile  post  and  30-mile  post  were  repaired. 

This  river  is  in  the  collection  district  of  Pamlico,  N.  C. 


Money  statement. 

July  1, 1897,  balance  unexpended $2,  280.  35 

June  30, 1898,  amount  expended  during  fiscal  year 1,  367.  23 

July  1, 1898,  balance  unexpended . 913. 12 

July  1, 1898,  outstanding  liabilities 2. 40 


July  1, 1898,  balance  available 


910.  72 


Amount  (estimated)  required  for  completion  of  existing  project *77,  500. 00 

Amountthatcanbeprofitably  expendedinfiscal yearending  June30, 1900  25,  000. 00 
Submitted  in  compliance  with  requirements  of  sections. 2 of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 


Appropriated. 


Date. 

Amount. 

Aggregate. 

Date. 

Amount. 

Aggregate. 

June  18,  1878 

March  3, 1879 

June  14,  1880 

March  3,1881 

August  2, 1882 

July  5, 1884 

$40,  000 
45,  000 
45,  000 
30,  000 
30.  000 
20,  000 

$40,000 
85,000  : 
130,  000 
160,000  | 

190.000  J 

210.000 

August  5, 1886 

August  11, 1888 

September  30,  1890 

July  13, 1892 

August  18, 1894 

June  3,  1896 

$22,  500 
15,  000 
20,  000 
15,  000 
7,  000 
7, 000 

$232,  500 
247,  500 
267,  500 
282,  500 
289,  500 
296,500 

COMMERCIAL  STATISTICS. 


Class  of  goods. 

Tons. 

Class  of  goods. 

Tons. 

Cotton 

6, 872 

Cl  a,m  s 

1 500 

Cotton  seed 

3,  575 

Rosin 

l’  553 

Cotton-seed  meal 

35 

Turpentine,  crude  

126 

Tobacco,  leaf 

24 

Turpentine,  spirits 

350 

Rice 

639 

Wood . 

10,  273 

(Trains 

10, 4024 

Timber 

104,  712 

Hay 

2,416 

Lumber 

166’  081 

Potatoes 

3,  8274 

Shingles 

16,  090 

Vegetables  . 

1, 963 

Fertilizers 

12,  659 

Cattle 

1174 

Machinery _ 

115 

Horses 

124 

(Jen  era, 1 merchandise  

26,  795 

Hogs 

13 

Coal  and  minerals . ... 

3,050 

Poultry 

18f 

Tar 

252 

Effgs 

145 

Fish 

1, 805 

Total _ 

380, 749J 

Oysters 

5, 216 

Number  of  passengers,  12,450. 

Gain  over  last  year,  83,657  tons.  Transportation  lines  established  during  the  year, 
none. 


*$5,000  annually  for  cost  of  maintenance  not  included. 
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Freight  transported. 


Calendar  year  ending  December  31 — 

Tons. 

Calendar  year  ending  December  31— 

Tons. 

1877 

75, 000 
328, 462 
267,  650 
253,  704 

1893 

a 50,  573 
a 45, 258 
278,  025£ 
297, 092£ 

1890 

1894 

1891 . 

1895 

1892 

1896 

a The  statistics  for  1893  and  1894  relate  entirety  to  freight  carried  in  bottoms  on  the  river  above  New- 
bern.  For  the  preceding  years  it  covered  all  freight,  both  above  and  below  Newbern,  including  rafts. 


Statement  of  vessels  navigating  Neuse  Biver,  North  Carolina,  during  the  calendar  year 

ending  December  31, 1897. 


Class  of  vessels. 

Number. 

Aggregate 

net 

tonnage. 

Draft. 

Steamers 

29 

16 

1,647. 39 
3, 479.  86 
6.  644. 41 

Feet. 

2 to  7. 5 
6 to  7. 5 
2 to  7.  5 

Barges 

Sebnnners,  sloops,  etc 

144 

M 7. 

IMPROVEMENT  OF  INLAND  WATERWAY  BETWEEN  NEWBERN  AND  BEAU- 
FORT, NORTH  CAROLINA,  VIA  CLUBFOOT,  HARLOWE,  AND  NEWPORT 
RIVERS. 

For  previous  history  of  this  improvement  and  detailed  statements  of 
projects  see  Annual  Report  of  Chief  of  Engineers  for  1896,  page  1113. 

Clubfoot  and  Harlowe  creeks  were  cleared  of  the  snags  which  had 
accumulated  in  last  two  years. 

There  were  removed  from  the  channel  11  snags  and  32  logs. 

This  waterway  is  in  the  collection  district  of  Pamlico  and  Beaufort,  N.  C. 


Money  statement. 

July  1, 1897,  balance  unexpended $7,  085.  61 

J une  30, 1898,  amount  expended  during  fiscal  year . 300. 00 

July  1, 1898,  balance  unexpended 6, 785. 61 

[Amount  (estimated)  required  for  completion  of  existing  project 57,  000. 00 

J Amountthatcanbeprofitablyexpendedinfiscal  yearending June30, 1900  (*) 

1 Submitted  in  compliance  with  requirements  of  sections  2 of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 


Appropriated. 


Date. 

Amount. 

Aggregate. 

A ngnst,  2,  1882 

$10,  000 
10,  000 
15,  000 

$10,  000 
20,  000 
35,  000 

August  5, 1886 

A ngii  sh  11,1 888 „ 

n Present  available  balance  adequate  for  maintenance. 
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COMMERCIAL  STATISTICS. 


Class  of  goods. 

Tons. 

Class  of  goods. 

Tons. 

Cotton 

225 

110 

225 

700 

.525 

500 

300 

75 

20 

25 

12  h 

50 

300 

250 

Olfl.ms 

150 
100 
750 
250 
8,  000 
11, 250 
12,  500 
240 
640 
500 
1,  200 

Cotton  seed 

Rosin 

Rice 

Turpentine  crude 

Grains 

Turpentine  .spirits 

Hay 

Wood 

Potatoes 

Timber  _ _ 

Vegetables 

Lumber  . 

Cattle 

Shingles 

Horses 

Ferti  1 i /.era 

Hogs 

Machinery 

Poultry 

Genenil  mei’chfiiidisc 

Eggs 

Total 

Fish 

38, 897J 

Oysters 

Gain  over  last  year,  9,160^  tons.  Transportation  lines  established  during  the  year, 
none.  Passengers,  1,500. 


Freight  transported. 


Calendar  year  ending  December  31— 

Tons. 

Calendar  year  ending  December  31— 

Tons. 

1890 

14, 000 
17,  390 
Hot  given. 
Hot  given. 

1894 

Hot  given. 
29, 737 
29, 737 

1891 

1895 

1892 

1896  (estinifttBd) 

1893 

Statement  of  vessels  navigating  waterway  between  Newhern  and  Beaufort , N.  C.,  during 
the  calendar  year  ending  December  31,  1897. 


Class  of  vessels. 

Humber. 

Aggregate 
net  ton- 
nage. 

Draft. 

Trips 
during 
the  year. 

Steamers 

4 

40 

111.  21 
371. 45 

Feet. 

3. 5 to  4 
2 to  3.5 

70 

745 

Schooners,  sloops,  etc 

M 8. 

IMPROVEMENT  OF  HARBOR  AT  BEAUFORT,  NORTH  CAROLINA. 

For  previous  history  of  this  improvement  and  detailed  statements 
of  projects  see  Annual  Report  of  Chief  of  Engineers  for  1896,  page  1115. 

The  work  during  the  year  has  been  by  hired  labor  and  use  of  United 
States  plant,  and  has  been  confined  to  the  maintenance  of  the  works 
previously  constructed.  At  Fort  Macon  Point  1,638  feet  of  new  sand 
was  built’  4,424  feet  was  raised>  24,414  feet  filled  under,  and 
3,620  feet  was  repaired.  At  Shackleford  Point  1,403  feet  of  new  sand 

?SonS,WaS  built’  2,441  feet  raised>  18>570  feet  was  filled  under,  and 
1,680  feet  was  repaired. 

On  both  sides  of  the  entrance  the  beaches  have  been  held  intact  with 
some  improvement. 

Beaufort  is  a port  of  entry. 
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Money  statement . 

July  1,  1897,  balance  unexpended ' $5,  634. 54 

June  30,  1898,  amount  expended  during  fiscal  year 1, 494. 85 

July  1,  1898,  balance  unexpended 4, 139. 69 

July  1,  1898,  outstanding  liabilities 85.80 

July  1,  1898,  balance  available 4, 053. 89 

{Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1900  (*) 

Submitted  in  compliance  with  requirements  of  sections  2 of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 


Appropriated. 


Date. 

Amount. 

Aggregate. 

Date. 

Amount. 

Aggregate. 

July  4,1836..... Jr.. 

March  3, 1880 

August  2, 1882 

July  5, 1884 

$5, 000 

$5, 000 

August  5, 1886 

August  11, 1888 

$15,  000 
35,  000 
15,  000 

10,  ooo 

5, 000 

$90,  000 
125,  000 
140, 000 
150,  000 
155,  000 

30. 000 
25,  000 

20. 000 

30, 000 
55,  000 
75,  000 

September  19, 1890 

July  13, 1892 

June  3, 1896  

COMMERCIAL  STATISTICS. 


Class  of  goods. 

Tons. 

Class  of  goods. 

Tons. 

Cotton  - 

137 

Clams  

2, 200 

Cotton  seed  r-T „ . 

340 

Rosin 

100 

Tobacco  leaf 

20 

Turpentine,  crude 

750 

Grains  --  - .... . 

112 

Turpentine,  spirits 

250 

H av 

50 

Wood 

2,  000 



Potatoes 

600 

Lumber  ...... 

11,  200 

y egetabl  es 

151 

Shingles  

75 

Cattle  r-  --  - 

50 

Fertilizers 

1,  827 

Horses  - - 

25 

Machinery 

24 

Hoffs  ... 

10 

Coal  and  minerals 

500* 

Poultry  --  - - 

15 

General  merchandise 

4,  044 

5 

iSf 

8.  464 

Total 

34, 930£ 

Oysters 

2,  000 

Number  of  passengers,  6,120. 

Loss  over  last  year,  3,876i  tons.  Transportation  lines  established  during  the  year, 
none. 

Freight  transported. 


Calendar  year  ending  December  31— 

Tons. 

Calendar  year  ending  December  31 — 

Tons. 

1RR0  

25, 000 
46,  675 
69,  330 
55, 070 

1893 

62, 913 
Hot  given. 
30, 522J 
38,  807 

1890 

1894 

IgQ]  

1895.— 

1892  

1896 

Statement  of  vessels  navigating  harbor  at  Beaufort,  N.  C.,  during  the  calendar  year  ending 

December  31,  1897. 


Class  of  vessels. 

Humber. 

Aggregate 
net  ton- 
nage. 

Draft. 

Trips 
during 
the  year. 

fsfpam  pits ........ 

15 

4, 449. 41 

Feet. 

5 to  14 

200 

Schooners  and.  sloops 

137 

2, 867. 91 

2.5  to  14 

2,757 

Scows  .,.,t 

3 

92.53 

3 

60 

* Present  available  balance  adequate. 
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M 9. 

IMPROVEMENT  OF  INLAND  WATERWAY  BETWEEN  BEAUFORT  HARBOR 
AND  NEW  RIVER,  NORTH  CAROLINA. 

There  has  been  no  work  done  during  the  year  and  no  expenditures 
have  been  made. 


The  waterway  is  in  the  collection  district  of  Beaufort,  N.  C. 

For  description  of  this  waterway  and  previous  operations  see  Annual 
Reports,  1892,  pages  1141-1143;  1893,  pages  1397,  1398;  1894,  pages 
1034, 1035;  and  1896,  pages  1117-1119.  ’ ’ ’ 1 B 


Money  statement . 


July  1, 1897,  balance  unexpended 
J uly  1, 1898,  balance  unexpended 


$1,  000.  00 
1,  000. 00 


Amount  (estimated)  required  for  completion  of  existing  project 6.  500.  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1900  6 500.  00 

Submitted  in  compliance  with  requirements  of  sections  2 of  river  and  ’ 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 


Appropriated. 


Date. 

Amount. 

Aggregate. 

Date. 

Amount. 

Aggregate. 

August  5, 1886 

August  11, 1888 

September  19, 1890 

$10, 000 
5,  000 
15, 000 

$10, 000 
15,  000 
30,  000 

July  13, 1892 

August  18, 1894 

June  3, 1896  

$10, 000 

2,  500 
1,000 

40,  000 

42,  500 

43,  500 

COMMERCIAL  STATISTICS. 


Class  of  goods. 

Tons. 

Class  of  goods. 

Tons. 

Cotton 

Cotton  seed 

Cotton-seed  meal 

Grains 

Hay 

500 

30 

10 

11 

105 

180 

Oysters 

Clams 

Rosin 

Turpentine,  crude 

Turpentine,  spirits 

00(3 

75 

1,  000 
1,050 
420 
188 

Potatoes 

Cattle 

Horses 

Hogs 

Poultry 



60 

125 

50 

50 

H 

1§ 

Lumber 

Shin  gles 

Fertilizers 

General  merchandise 

Total 

2,  560 
8,  400 

1 

1,  700 
1, 173 

19, 193| 

I isn 

1, 500 

Number  of  passengers,  1,000. 

Increase  since  last  year,  1,191*  tons.  Transportation  lines  established  during  the 
sar.  none.  . ® 


Freight  transported. 


Calendar  year  ending  December  31— 

Tons. 

Calendar  year  ending  December  31 

Tons. 

1886 

12, 250 

29,  332 

30,  240 
32,  638 

1894 

Not  given. 
21, 874 
18,  022 

1890 

1 896 

1891 

1896 

1893 

ENG  98 79 
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Statement  of  vessels  navigating  waterway  between  Beaufort  Harbor  and  Neiv  River,  North 
Carolina , during  the  calendar  ytar  ending  December  31,  1897.  ' 


Class  of  vessels. 

Number. 

Aggregate 
net  ton- 
nage. 

Draft. 

Trips 
during 
the  year. 

Steamers „ 

2 

76.16 

Feet. 

4 

too 

Schooners,  sloops,  etc 

26 

1, 757.  39 
92. 53 

3 to  9 

303 

Scows 

3 

4 

250 

1 

M IO. 


IMPROVEMENT  OF  NEW  RIVER,  NORTH  CAROLINA. 


For  previous  history  of  this  improvement  and  detailed  statements  of 
projects  see  Annual  Report  of  the  Chief  of  Engineers  for  1896,  page 
1120. 

There  has  been  no  work  done  on  this  river  during  the  year. 

Official  inspections  were  made  during  the  year. 

The  river  is  in  the  collection  district  of  Beaufort,  N.  C. 

For  description  of  this  river  and  previous  operations  see  Annual 
Reports,  1892,  pages  1149-1150;  1893,  pages  1400,  1402;  1894,  pages 
1037,  1039;  1895,  pages  1328, 1330;  and  1896,  pages  1120,  1122. 

The  sum  of  $1,000  will  be  required  annually  for  maintenance  of  this 
improvement. 

Money  statement . 


July  1, 1897,  balance  unexpended . $3, 500. 00 

June  30, 1898,  amount  expended  during  fiscal  year 100. 00 

July  1, 1898,  balance  unexpended 3, 400. 00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1900  ( *) 

Submitted  in  compliance  with  requirements  of  sections  2 of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 


Appropriated. 


Date. 

Amount. 

Aggregate. 

Date. 

Amount. 

Aggregate. 

July  4, 1836,  to  July  7, 1838.. 

August  2, 1882 

July  4, 1884 

$5,  000 
5, 000 

$50, 000 

5,000 
10,  000 

August  5, 1886 

August  11, 1888 

September  19, 1890 

July  13, 1892 

$10, 000 
3,  000 
5,  000 
5, 000 

$20, 000 
23, 000 
28,  000 
33,  000 

COMMERCIAL  STATISTICS. 


Class  of  goods. 

Tons. 

Class  of  goods. 

Tons. 

Cotton 

120 

Clams  ................................. 

50 

Cotton  seed 

10 

"R  orses 

64 

Cotton -seed  meal 

2i 

Hosts  

2 1 

(Trains.. 

874 

Rosin . . ........................ 

672 

Hay 

u 1 2 

17 

Turpentine,  spirits 

101J 

Potatoes * 

30 

W ood 

50 

Vegetables 

5 

Fertilizers  

100 

Poultry 

3. 

General  merchandise 

500 

2f 

200 

F?st.::::::::: ::::: : ; 

Total 

2,107 

Oysters 

150 

Number  of  passengers,  1,000. 

Decrease  since  last  year,  5,102  tons.  Transportation  lines  established  during  the 
year,  none. 


Present  available  balance  adequate  for  maintenance. 
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Freight  transported. 


Calendar  year  ending  December  31— 

Tons. 

Calendar  year  ending  December  31— 

Tons. 

1882 

5, 000 
17,  359 
23, 838 
1, 134£ 

1894  

1,147* 
26,  771J 
7, 209 

1890 

1895 

1891 

189fi 

1893 

Statement  of  vessels  navigating  New  Fiver,  North  Carolina,  during  the  calendar  year  ending 

December  31,  1897. 


Class  of  vessels. 

Number. 

Aggregate 
net  ton- 
nage. 

Draft. 

Trips 
during 
the  year. 

Steamers 

1 

74.80 
45. 47 

Feet. 

3 

Schooners 

3 

3.  6 to  4. 5 

yo 
1 ft 

10 

Several  small  boats,  whose  tonnage  and  draft  could  not  be  obtained,  ply  irregularly 
on  the  river. 


M ii. 


IMPROVEMENT  OF  BLACK  RIVER,  NORTH  CAROLINA. 

For  previous  history  of  this  improvement  and  detailed  statements  of 
projects,  see  Annual  Report  Chief  of  Engineers  for  1896,  page  1125. 

snagging  during  the  year  for  want  of  funds.  Plant  has  been 
cared  for. 

This  river  has  been  under  the  immediate  charge  of  Mr.  Charles 
Schuster,  superintendent. 

This  river  is  in  the  collection  district  of  Wilmington,  N.  C. 

Money  statement . 


July  1, 1897,  balance  unexpended $770. 83 

June  30, 1898,  amount  expended  during  fiscal  year 1.  50 

July  1, 1898,  balance  unexpended 769. 33 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1900,  for  maintenance 2, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2 of  river  and  ’ 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 


Appropriated. 


Date. 

Amount. 

Aggregate. 

Date. 

Amount. 

Aggregate. 

August  5, 1886 

July  13, 1892 

$3,  000 
10,  000 

$3, 000 
13,  000 

August  17, 1894 

June  3, 1896  

2,  000 
1,  000 

15, 000 
16,  000 

Other  receipts : March  14,  1897,  sale  to  Cape  Fear  Kiver  $243. 34. 
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COMMERCIAL  STATISTICS  FOR  YEAR  ENDING  DECEMBER  31,  1897. 


Tons. 

Cotton 69 

Grains 84 

Hay 13 

Potatoes 15 

Cattle  87 

Horses 8 

Hogs 19 

Poultry 7 

Fish 1 

Fruit  and  vegetables 3 

Fertilizers 350 

Eggs 4 


Tons. 

Rosin 3, 576 

Turpentine,  crude 147 

Turpentine,  spirits 579 

Tar 824 

Wood 5,000 

Timber 14,  685 

Lumber 150 

Shingles 1,  563 

General  merchandise 3,  960 


Total 31, 144 


Number  of  passengers,  344. 

Decrease  since  last  year,  37,889^  tons,  which  was  due  in  part  to  the  water  being 
too  low  for  the  boats  to  run  over  the  upper  half  of  the  river  for  a large  portion  of 
the  year.  Transportation  lines  established  during  the  year,  none.  All  of  the  above 
passed  over  12  miles  of  Cape  Fear  River,  North  Carolina,  above  Wilmington,  but  is 
Dot  included  in  the  report  for  that  river. 


Freight  transported. 


Calendar  year  ending  December 
31— 

1885 

1890  

1891  

1892  


Tons. 
48,  650 
61,  311 
79, 429 
56, 051 


Calendar  year  ending  December 

31 — Tons. 


1893  45,003 

1894  41, 130* 

1895  63,262 

1896  69,033* 


Statement  of  vessels  navigating  Black  River,  North  Carolina,  during  the  calendar  year 
ending  December  81,  1897. 


Claus  of  vessels. 


Steamers... 
Steam  tugs 
Flats 


a About. 


Number. 

Aggregate 
net  tonnage. 

Draft. 

Feet. 

4 

180. 72 

3 to  3.5 

4 

47.75 

3.5  to  4.5 

a 38 

2,750 

1.5  to  4 

M 12, 

IMPROVEMENT  OF  NORTH  EAST  (CAPE  FEAR)  RIVER,  NORTH  CAROLINA. 


For  previous  history  of  this  improvement  and  detailed  statements 
of  projects  see  Annual  Eeport  of  the  Chief  of  Engineers  for  1896,  page 
1122. 

No  snagging  during  the  year,  for  want  of  funds.  Plant  has  been 
cared  for. 

The  work  has  been  under  the  local  charge  of  Supt.  Charles  Schuster. 


This  river  is  in  the  collection  district  of  Wilmington,  N.  C. 

Money  statement. 

July  1,  1897,  balance  unexpended. $568. 11 

June  30,  1898,  amount  expended  during  fiscal  year. 1.30 

July  1,  1898,  balance  unexpended 566. 81 

f Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1 1900,  for  maintenance 4,000.00 


Submitted  in  compliance  with  requirements  of  sections  2 of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 
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Appropriated. 

September  19,  1890 

July  13,  1892 

August  18,  1894 

Other  receipts:  March  4,  1897,  sales  to  Cape  Fear  River! 

Total 


$5,  000. 00 
5,  000. 00 
5,  000. 00 
243. 33 


15,243. 33 


COMMERCIAL  STATISTICS  FOR  YEAR  ENDING  DECEMBER  31,  1897. 


Cotton 253 

Rosin 

Cotton  seed 250 

Rice 75 

Turpentine,  crude 

Turpentine  spirits 

Grains 330 

Wood ...  ’ . 

Hay 80 

Timber 

Potatoes 30 

Lumber . 

Fruits  and  vegetables 6 

Cattle 50 

Shingles 

Tar 

Horses 3 

Brick 

Hogs 60 

Fertilizers 

Poultry 12 

Eggs 15 

Fish 1 

General  merchandise 

Tntn.l 

Decrease  since  last  year,  21,765*  tons.  Transportation  lines  established 
the  year,  none. 

Tons. 


150 


100 

312 

844 


600 


Freight  transported. 


Calendar  year  ending  December 

31 — Tons. 

1890  40,596 

1891  30,295 

1892  37, 429 

1893  40,388 


Calendar  year  ending  December 

31 — Tons. 

41,096 

J89o 39,  721 

1896 85,163* 


Statement  of  vessels  navigating  Gape  Fear  River , North  Carolina  ( North  Fast  River) 
during  the  calendar  year  ending  December  31, 1897.  ” 


Class  of  vessels. 

Number. 

Aggregate 
net  tonnage. 

Draft. 

Steamers 

Q 

Feet. 

Steam  tugs 

it 

Q 

92. 06 

3 to  3.5 
2. 5 to  7. 5 

Steam  yachts 

o 

o 

120. 42 

Flats 

it 

AA 

18. 14 

4 to  4.  5 

(X  44 

3, 300 

1. 5 to  4 

a About. 


M 13. 

IMPROVEMENT  OF  CAPE  FEAR  RIVER  ABOVE  WILMINGTON  NORTH 

CAROLINA.  ’ 

For  previous  history  of  this  improvement  and  detailed  statements  of 
projeets  see  Annual  Report  of  the  Chief  of  Engineers  for  1896,  page 

labor^  haS  b66“  carried  on  by  DSe  of  United  States  plant  and  hired 

FI'om  •Jul-7  to  September  (when  the  plant  was  laid  up  for  want  of 
, nver  was  fagged  from  Fayetteville  to  Kellys  Cove,  remov- 
ing 726  large  snags,  102  stumps,  39  logs,  and  42  trees.  A sunken  flat 
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was  removed  from  the  charm  el  near  the  thirty-ninth  milepost.  The 
plant  has  been  cared  for. 

This  work  has  been  under  the  immediate  charge  of  Supt.  Charles 
Schuster. 

This  river  is  in  the  collection  district  of  Wilmington,  N.  C. 

Money  statement. 


July  1,  1897,  balance  unexpended $4, 431.  46 

June  30,  1898,  amount  expended  during  fiscal  year . 3, 032. 64 


July  1,  1898,  balance  unexpended 1,398.82 

July  1,  1898,  outstanding  liabilities 33.  31 


J niy  1,  1898,  balance  available 1, 365. 51 

f Amount  (estimated)  required  for  completion  of  existing  project *137,  750.  00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1900  21,  000.  00 
Submitted  in  compliance  with  requirements  of  sections  2 of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 


Appropriated. 


Date. 

Amount. 

Aggregate. 

Date. 

Amount. 

Aggregate. 

March  3, 1881 

August  2, 1882 

July  5, 1884 

August  5, 1886 

August  11, 1888 

Septembers,  1890 

$30,  000. 00 
30,  000.  00 
5,  000.  00 

11,  250. 00 

12,  000. 00 
15, 000. 00 

$30, 000. 00 
60, 000.  00 
65, 000.  00 
76,  250. 00 
88, 250.  00 
103,  250. 00 

July  13,  1892..... 

August  18,  1894 

June  3,  1896  

Other  receipts : Sales  to 
other  appropriations 
during  1897 

$15, 000. 00 
14, 000. 00 
5,  000. 00 

$118, 250. 00 
132,  250. 00 
137, 250. 00 

414.33 

COMMERCIAL  STATISTICS  FOR  YEAR  ENDING  DECEMBER  31,  1897. 


Tons. 


Cotton 645 

Cotton  seed 82 

Cotton-seed  oil 34 

Cotton-seed  meal 15 

Grains 446 

Rice 175 

Hay  314 

Potatoes 18 

Fruit  and  vegetables 14 

Cattle 106 

Horses 52 

Hogs 60 

Poultry 25 

Eggs 18 

Rosin 3, 215 


Tons. 


Turpentine,  crude 225 

Turpentine,  spirits 910 

Tar 1,922 

Wood 8,  000 

Timber 24,  691 

Lumber 49 

Shingles 1, 250 

Fertilizer 27,  605 

Machinery 27 

General  merchandise 19,  673 

Coal 457 

Brick 1,813 


Total 91, 841 


Number  of  passengers,  1,480. 

Decrease  since  last  year,  7,516|  tons,  which  was  due,  in  part,  to  the  water  being 
low  for  a portion  of  the  year.  Transportation  lines  established  during  the  year, 
none.  All  of  Black  River  commerce  passes  over  12  miles  of  this  river,  but  is  not 
included  in  the  above. 


Statement  of  vessels  navigating  Cape  Fear  River,  North  Carolina , above  Wilmington,  during 
the  year  ending  December  SI,  1897. 


Class  of  vessels. 

Number. 

Aggregate 
net  ton- 
nage. 

Draft. 

Steamers 

6 

6 

2 

486. 60 
114. 42 
18. 14 

Feet. 

3. 0 to  4. 5 
3. 5 to  7. 5 

4. 0 to  4. 5 

Steam  tugs 

Steam  yachts 

*$3,000  annually  for  cost  of  maintenance  and  snagging  not  included. 
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Freight  transported. 


Calendar  year  ending  December 
31— 

Tone. 

1880 50,000 

* 1890 129,000 

1891  88,638 

1892  72,810 


Calendar  year  ending  December 
31- 


Tons. 

1893  92,757 

1894  85,497 

1895  103,727 

1896  99,357i 


M 14. 

IMPROVEMENT  OF  CAPE  FEAR  RIVER,  NORTH  CAROLINA,  AT  AND  BELOW 

WILMINGTON. 

For  previous  history  of  this  improvement  and  detailed  statements  of 
projects  see  Annual  Report,  Chief  of  Engineers,  for  1896,  page  1131. 

The  work  of  the  past  fiscal  year  has  been  carried  on  by  hired  labor 
and  use  of  the  United  States  plant.  It  has  consisted  of  the  work  of 
the  suction  dredge  Cape  Fear  and  clam-shell  dredge  Ajax , building 
dump  scow,  making  minor  surveys,  and  repairing  and  watching  plant. 

The  suction  dredge  Cape  Fear , when  available  for  work  on  Cape  Fear 
River,  was  employed  in  the  Bar  Channel  when  weather  permitted,  and 
at  other  times  at  Snows  Marsh  and  Reaves  Point,  the  shoals  nearest 
the  mouth  of  the  river.  She  removed  during  the  year  237,775  cubic 
yards  of  sand. 

The  clam-shell  dredge  Ajax  worked  to  April  and  two  weeks  during 
April  on  Lilliput,  Old  Brunswick  Cove,  and  Midnight  shoals ; during  the 
remainder  of  April  she  worked  at  Fort  Caswell,  and  during  May  and 
June  she  was  at  Wilmington  undergoing  repairs,  while  the  tugs  and 
scows  were  in  use  at  Fort  Caswell.  She  excavated  during  the  year 
613,406  cubic  yards  of  mud  and  sand,  104  stumps,  and  4 logs. 

Wilmington  is  a port  of  entry. 

Money  statement. 


July  1, 1897,  balance  unexpended $173, 114. 01 

November  15, 1897,  proceeds  of  sale,  interappropriations $775.  70 

November  24, 1897 75.  66 

December  21, 1897  58. 20 

909. 56 


174, 023. 57 

June  30, 1898,  amount  expended  during  fiscal  year 71, 934. 68 


July  1, 1898,  balance  unexpended 102, 088. 89 

July  1, 1898,  outstanding  liabilities 2, 289. 28 


July  1, 1898,  balance  available 99,  799. 61 


Amount  (estimated)  required  for  completion  of  existing  project *1,035,000.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,1900  .. 250,000.00 


Submitted  in  compliance  with  requirements  of  sections  2 of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


*$25,000  annually  for  cost  of  maintenance  where  project,  depth,  and  width  has 
been  obtained,  not  included. 
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Appropriated. 


Date. 

Amount. 

Aggregate. 

Date. 

Amount. 

Aggregate. 

March  2, 1829,  to  J uly  22, 
1854  

a $363,  228.  92 

100,  000. 00 
175,  000. 00 
275,  000.  00 
375,  000.  00 
525,  000.  00 
675, 000. 00 
807, 500.  00 
967,  500.  00 
1, 067, 500.  00 
1, 137,  500.  00 

1 

March  3 1881 

$140,  000 
225,  000 
200,  000 
157,  500 
245,  000 

170. 000 
200,  000 
200,  000 

195. 000 

$1,  277, 500.  00 
1,  502,  500. 00 

1,  702,  500.  00 
1,  860,  000. 00 
2, 105,  000.  00 

2,  275,  000.  00 
2, 475,  000.  00 
2,  675,  000.  00 
2, 870,  000.  00 

1,024. 56 

July  11, 1870 

March  3, 1871 

June  10, 1872  

March  3, 1873'. 

June  23, 1874  

March  3. 1875 

August  14, 1876 

June  18, 1878 

March  3, 1879 

June  14, 1880 

$100,  000 
75,  000 
100,  000 
100,  000 
150,  000 
150,  000 
132;  500 
160,  000 
100,  000 
70,  000 

August  2, 1882 

July  5, 1884 

August  5, 1886 

August  11, 1888 

September  19, 1890 

July  13, 1892 

August  18, 1894 

June  3, 1896  

Other  receipts : Sales 

and  rents  to  other  ap- 
propriations   

a Balance  of  $3,728.07  turned  over  to  surplus  fund. 


Abstract  of  proposals  for  1,000  tons  of  coal  received  in  response  to  eleven  days’  advertise- 
ment by  posters  and  circular  letters,  and  opened  at  12  o’clock  m.,  February  23, 1898,  by 
J.  C.  Loder,  clerk , in  absence  of  Capt.  W.  E.  Craigliill,  Corps  of  Engineers,  at  Wilming- 
ton, N.  C. 


No. 

Name  and  address  of  bidder. 

Delivered. 

South- 

port. 

Wilming- 

ton. 

f $2.88 

$2.  88 

• 

fin  bi^s 

{ 2.68 

2.  68 

1 

Pyke  & Weeks,  Southport,  N.  C 

( 2.53 

2.53 

] 

f 2.63 

2.  63 

[Alongside 

\ 2.43 

2.  43 

/In  bins 

[ 2.28 

2.  28 

2 

J.  A.  Springer  & Co..  Wilmington  N.  C 

2. 95 

2. 85 

[Alongside  .... 

2.  69 

2. 66 

3 

Geo.  Harries  Sons  & Co.,  Wilmington  N.  C 

fin  bins 

2.  68 

2. 74 

[Alongside 

2.  42 

2. 48 

4 

Davis  Coal  and  Coke  Co.,  Baltimore,  Md 

fin  bins 

2. 66 

2. 59 

[Alongside 

2. 40 

2.40 

5 

Wm.  E.  Worth  & Co..  Wilmington,  N.  C 

Alongside 

/ 

2. 60 

[ 2.50 

2. 50 

6 

S.  M.  Hamilton  & Co.,  Baltimore  Md 

fin  bins  ....... 

2.  50 

2.  60 

[Alongside 

2. 35 

2. 35 

Award  was  made  as  follows:  750  tons,  at  $2.85  and  $2.95,  to  bidder  No.  2,  J.  A. 
Springer  & Co.,  and  500  tons,  at  $2.59,  to  bidder  No.  4,  Davis  Coal  and  Coke  Com- 
pany. 


Abstract  of  proposals  for  frictions  for  the  dredge  Ajax  received  in  response  to  fifteen  days’ 
advertising  by  posters  and  circular  letters,  and  opened  at  9 o’clock  a.  m.  January  26, 
1898,  by  Charles  Humphreys,  assistant  engineer,  in  absence  of  Capt.  W.  E.  Craig  hill, 
Corps  of  Engineers,  at  Wilmington,  N.  C. 


No. 

Name  of  bidder. 

Address  of  bidder. 

Friction 
iron  gear 
wheel. 

Friction 
steel  gear 
wheel. 

Steam 

pinch. 

1 

Wilmington  Iron  Works 

Wilmington,  N.  C 

$3,  859 
3, 830 

$4, 243 
4,715 

$435 

315 

2 

Theo.  Smith  & Bro 

Jersey  City,  N.  J 

Award  was  made  to  bidder  No.  2,  Tbeo.  Smith  & Bro.,  for  the  iron  gear  wheel 
friction  only,  at  $3,830.  ° 
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COMMERCIAL  STATISTICS  FOR  YEAR  ENDING  DECEMBER  31,  1897. 

Exports,  foreign  and  coastwise. 

[Furnished  by  Col.  J.  L.  Cantwell,  secretary  of  the  'Wilmington  Produce  Exchange.] 


Tons. 

Cotton 68,245 

Lumber 1 55,277 

Shingles 2,  265 

Rosin 25,997 

Tar 5,662 

Turpentine,  spirits 5,871 

Turpentine,  crude 98 

Pitch  342 

Miscellaneous  (estimated) 60,  000 


Total 223,757 


Exports,  internal. 

[Furnished  by  steamboat,  flat,  and  raft  men.] 


Miscellaneous. 72, 292 

Total  of  exports,  foreign,  coastwise,  and  internal 296,  049 


Imports,  foreign  and  coastivise. 


[Furnished  by  importers  and  manufacturers.] 


Tons. 

Fertilizer 57,  668 

Coal 15,167 

Salt 3,  555 

Oil 6,  646 

Rice  1,  250 

Miscellaneous  (naval  stores,  cotton,  and  general  merchandise) 100, 000 


Total 184,286 

Imports,  internal. 

[Furnished  by  steamboat,  flat,  and  raft  men.] 

Tons. 

Cotton 967 

Tar 3,590 

Turpentine,  spirits 2,060 

Turpentine,  crude 522 

Rosin 9,198 

Lumber  and  timber 66, 120 

Shingles 3, 125 

Wood 20,000 

Miscellaneous 9?  509 


Total 115,091 


Total  of  imports — foreign,  coastwise,  and  internal 299,  377 


Summary. 

Exports : 

Foreign  and  coastwise 

Internal 

Imports : 

F oreign  and  coastwise 

Internal 


Tons. 

223,  757 
72,  292 

184,  286 
115,  091 


Total 595,426 

Decrease  since  last  year,  77,782  tons. 

No  transportation  lines  were  established  during  the  year. 
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Foreign  commerce  for  the  calendar  year  1897, 

[Furnished  by  Mr.  J.,C.  Dancy,  collector  of  customs.] 


Class  of  goods. 


Cotton 

.Rosin 

Tar 

Pitch 

Turpentine,  spirits. 

Lumber 

Shingles . 

Miscellaneous 

Total.. 


Value. 


Quantity. 


Exports.* 


Imports. 


249,  374 

.barrels . . 

156, 140 

8,  557 

778 

.gallons. . 

330, 443 

.M  feet.. 

10, 301 

M.. 

' '3, 038 

$7,  849,  710 
257,  564 
12,  332 


89,  851 
126,  068 
16,  346 
4,476 


$208, 998 


8,  357, 450 


208, 998 


Freight  transported. 


Calendar  year  ending  December 
31— 

1869 

1889  

1890  

1891  

1892  


Tons. 
220,  000 
325, 512 
346, 557 
344,  743 
341, 468 


Calendar  year  ending  December 
31— 

1893  

1894  

1895  

1896  


Tons. 
392,  965 
437,  623 
618, 054 
673,  208 


Cotton  steamers  loaded  at  the  port  of  Wilmington,  N.  C.,  during  the  calendar  year  ending 

December  81,  1897. 

[Furnished  by  Messrs.  Alex.  Sprunt  & Son  and  Mr.  J.  H.  Sloan.] 


Name  of  steamer. 

Kegistered 

tonnage. 

Draft, 

loaded. 

Bales. 

Loaded  by  A.  Sprunt  & Son : 

Moorby 

1,673 

Ft.  In. 
14  6 

8,752 
8,  680 
6,  560 
7, 883 
4,740 

Crathorne 

1,  695 
1,  323 
1, 539 
1,  043 

16  8 

\y m.  Eranfoot  .......................... 

15 

HT  aw  kb  u rst> T r ................. 

17 

Naparima  ......... ................. 

16 

Atlnntip. ...... 

1,613 

16  6 

7,  611 
9,  328 
13,  700 
8,168 

Roxby  . ............. ......... ... .... ................ 

1,964 

17  6 

Sahara  

2,  664 

17  11 

Amarantha. ... ........ .... ... ........ 

1,  753 

19 

Jean  ara 

2,179 

18  6 

10,  531 

Mann  ingtry 

1,  828 
1,065 
2,297 
2,  252 

17  6 

9,  086 

Torg^rm , 

15  6 

4,  906 

Magdala 

19 

11,  242 
10, 550 

]Ff  ay  by  .tr  r.  Tr , 

19 

Chat  burn  

1,  225 
2,538 
2, 421 
1,976 
837 
1,  828 

15  9 

5,  868 
11,  828 

Annandale  .... ................ ... .................. 

19 

Skidby  . _ ... ................ 

18  4 

12, 140 
9,  700 

TTirlrhy  ...  

18  6 

Corinthia 

18  6 

3,814 

Ormesby 

17  6 

9,  335 

Oceanic  

1,  863 
1,  668 

16  6 

9,  348 

Trunk  by ........................... ........................ 

15  6 

8, 866 
11, 856 

Magd ala  

2, 297 
1, 854 

18  8 

Loaded  by  J.  H.  Sloan : 

Vera  «... 

18 

9, 112 

Anaces. ....... ..... .......... ................ 

1,633 

17 

7,  800 

Kirkhill  ..  

2, 316 

19 

11,407 

Boekabill  ,,  XT-  -T  ..T 

1,  611 
1,854 
1,224 

17 

7,  524 

Y eraf  second  cargo 

18 

9,  053 

Lucerne 

19  6 

5,  664 

Kosneath  

1, 123 

15 

3,  650 

Total  • • t r T T - - j.. ....... 

53, 154 

258,  722 
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Statement  of  vessels  of  100  tons  and  over  at  the  port  of  Wilmington , N.  C.,  for  the  calendar 
year  ending  December  SI,  1897. 

[Furnished  by  Capt.  Edgar  Williams,  harbor  master.] 


Class  of  vessels. 

American. 

Foreign. 

Total. 

Number. 

Tonnage. 

Number. 

Tonnage. 

Number. 

Tonnage. 

Steamers  ...... ............ 

114 

102, 057 

38 

63,  895 
19,  524 

152 

165, 952 
19,  524 
1,320 
37,  274 
9,  856 

37 

37 

T>  • 

4 

1,320 

4 

-DI  lgo  ----- 

SchonTicrs  ... ... ... 

120 

34,  887 
9,  856 

13 

2,  387 

133 

Bfirgos  

10 

10 

Total 

248 

148, 120 

88 

85,  806 

336 

233,  926 

The  above  does  not  include  10  schooners  which  took  cargoes  to  Southport  and  Fort 
Caswell;  16  schooners,  4 yachts,  1 steamer,  1 barge,  2 scows,  and  3 tugs  which  came 
to  Southport  for  a harbor,  and  3 steamers,  3 yachts,  and  1 schooner  which  came  to 
Southport  for  coal  and  supplies,  the  total  tonnage  of  which  is  13,275. 

Vessels  owned  by  the  United  States  Government  are  not  included.  No  record  is 
made  of  steamboats  plying  on  the  rivers  above  Wilmington  or  of  small  vessels  of 
less  than  100  tons. 

Statement  of  vessels  plying  on  the  Cape  Fear  River,  North  Carolina,  at  and  below  Wil- 
mington during  the  calendar  year  ending  December  31,  1897. 

[This  statement  is  in  addition  to  that  furnished  by  Capt.  Edgar  Williams.] 


Class  of  vessels. 

Number. 

Aggregate 
net  tonnage. 

Draft. 

Steamers 

14 

5, 425. 43 
339. 86 

Feet. 

2. 5 to  16 

Steam  tugs 

14 

2. 5 to  10 

Steam  yachts 

2 

18. 14 

4 to  4.5 

United  States  Engineer  Office, 

Wilmington,  N.  C.,  June  30,  1898. 

Captain  : I have  the  honor  to  submit  the  following  report  of  operations  for  the 
improvement  of  Cape  Fear  River,  North  Carolina,  at  and  below  Wilmington,  for 
the  fiscal  year  ending  June  30,  1898: 

To  July  1,  1897,  dredging  had  been  done  at  the  various  shoals  as  follows.  The 
depths  refer  to  mean  low  water. 


Name  of  shoal. 

Distance 

below 

Wilming- 

ton. 

Length. 

Width. 

Depth. 

Miles. 

Feet. 

Feet. 

Feet. 

Wilmington 

0 

3, 200 

270 

20 

Alligator  Creek 

li 

9, 800 

148 

20 

Brunswick  River 

3 

8,600 

222  to  148 

18  to  20 

Logs  and  Big  Island... 

7 

10, 400 

148 

18 

Keg  Island 

9* 

2,  200 

148 

18 

Lilliput 

11 

13, 100 

148 

18  to  20 

Old  Brunswick  Cove. . . 

m 

3, 800 

270 

18 

Midnight 

16 

13, 000 

185  to  209 

18 

Reaves  Point 

19 

2,  000 

148  to  185 

18 

Snows  Marsh 

20 

9, 600 

233  to  270 

16  to  18 

Remarks. 


[Upper  5,800  feet  222  feet  wide; 
j lower  2,800  feet  148  feet  wide; 
] 8,600  feet  74  feet  wide  and  20 
[ feet  deep. 


[Of  lower  reach  6,000  feet  is  74  feet 
I wide,  20  feet  deep;  1,000  feet  is 
| 37  feet  wide,  20  feet  deep;  bal- 
[ ance  is  18  feet  deep. 

At  angle  2,400  feet  is  209  feet  wide 
Upper  900  feet  is  185  feet  wide: 
lower  1,100  feet  is  148  feet  wide. 
18  feet,  channel  110  feet  wide;  bal- 
ance 16  feet  to  18  feet  deep. 
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These  channels  had  been  previously  dredged  to  16  feet  depth  for  the  full  width  of 
270  feet,  excepting  Snows  Marsh  Channel,  where  the  bottom  width  was  233  feet  and 
Keg  Ishind  Shoal,  where  the  natural  depth  exceeded  16  feet.  Slight  shoaling  had 
taken  place  in  the  angles  at  Old  Brunswick  Cove  and  Midnight  Shoals,  but  was  of  a 
slush  too  soft  to  restrict  the  draft  of  vessels.  The  channel  at  Snows  Marsh  was  18 
feet  deep,  with  a least  width  of  110  feet.  At  the  Ocean  Bar  there  was  a straight 
20- foot  mean  low- water  channel  from  deep  water  inside  to  deep  water  outside,  with 
a least  width  of  150  feet.  New  Inlet  and  Swash  Defense  dams  were  in  a good  and 
substantial  condition.  The  dike  at  Snows  Marsh  had  been  built  for  a length  of  9,964 
feet,  7,743  feet  of  which  was  built  of  piles  and  brush  and  the  remaining  2,221  feet 
of  a single  row  of  closely  driven  piles;  the  pile  and  brush  portion  had  been  several 
times  repaired  by  filling  in  with  brush,  and  2,470  feet  had  been  repaired  by  a single 
row  of  close] driven  piles;  the  portion  built  of  close  piles  and  the  part  repaired 
with  them  was  in  good  condition,  but  the  pile  and  brush  portion  needed  repairs. 

The  operations  for  the  year  have  principally  consisted  of  the  work  of  the  suction 
dredge  Cape  Fear  and  clam-shell  dredge  Ajax , building  dump  scow,  making  minor 
surveys,  and  repairing  and  watching  plant.  All  work  was  done  by  hired  labor  and 
United  States  plant. 

The  suction  dredge  Cape  Fear,  when  available  for  work  on  Cape  Fear  River,  was 
employed  on  the  bar  channel  when  weather  permitted  and  at  other  times  at  Snows 
Marsh  and  Reaves  Point  channels.  She  has  been  absent  from  the  work  for  about 
six  months  during  the  year,  as  follows:  July  10  to  31,  undergoing  repairs  at  the 
Norfolk  Navy-Yard;  August  5 to  September  27,  working  on  ocean  bar  at  Fernandina, 
Fla. ; February  4 to  8,  at  Wilmington,  putting  in  new  pumps,  and  from  March  22  to 
date,  working  on  ocean  bar  at  Fernandina,  Fla. 

The  amount  of  work  done  by  the  boat  during  the  year  and  location  of  the  same  is 
as  follows : 


Removed  from  Ocean  Bar cubic  yards . . 136, 027 

Removed  from  Snows  Marsh  Channel ....do 90  554 

Removed  from  Reaves  Point do n 194 


Total . do....  237,775 


The  cost  of  the  same  may  be  summarized  as  follows : 

Labor,  operating $5,709.42 

Coal  and  wood 2 941.50 

Oil  and  engine  supplies ’ 516*  40 

Minor  repairs 6, 505. 12 

Property — rope,  etc 76. 22 

Subsistence  supplies 490!  13 


Total  cost  of  operating 16, 328. 79 


Other  expenses  chargeable  to  the  work : 

Superintendence,  ranges,  surveys,  etc 1, 533. 03 

Superintendence,  use  of  steamer  Easton  (part) 652.  50 

Use  of  steamer  Easton  taking  supplies  down  (part)  124. 00 

Repairs  to  hoister  and  wharf  at  Southport 465. 50 

Watching  and  rent  of  yard  at  Wilmington  254.  04 

Watching  wharf  at  Southport  while  boat  was  away 115. 50 


Total 3, 144. 57 

Total  cost  of  operating  and  other  expenses 19, 473. 36 

The  following  supplies  are  now  on  hand  and  are  not  included  in  the  above,  but 
$2,059.46  worth  of  supplies  and  duplicate  machinery  on  hand  July  1, 1897,  is  included. 

300  tons  of  coal,  at  $2.95  per  ton. $885 

Nine  hundred  and  seventy-two  dollars  and  seventy  cents  worth  of  coal  and  wood 
used  by  the  fort  is  included  in  the  $2,941.50  for  coal  and  wood  in  the  above  account. 

Fernandina  (Fla.)  Bar  improvement  has  paid  to  Cape  Fear  River  improvement,  for 
material  and  supplies  taken  with  the  boat  on  her  first  trip,  the  following  amounts: 


For  coal  and  wood  $148. 25 

For  oil  and  engine  supplies  134. 17 

For  duplicate  machinery  used  while  away 493.  28 


Total 775.70 
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Cape  Fear  River  improvement  has  paid  the  whole  expense  of  keeping  the  boat  in 
repair  during  the  year,  with  the  exception  of  the  above  $493.28  paid  to  Cape  Fear 
River  improvement  for  duplicate  machinery  and  about  $12.50,  which  I am  informed 
by  the  captain  of  the  boat  has  been  spent  for  repairs  by  the  Fernandina  office. 

As  soon  as  the  boat  returns  and  a settlement  can  be  had  with  the  Fernandina 
office  and  Fort  Caswell  an  estimate  of  the  cost  per  cubic  yard  can  be  made. 

A second  dump  scow  for  the  clam-shell  dredge  Ajax  was  built  during  the  year,  at 
a cost  of  $5,620.  The  scow  is  84  feet  8 inches  by  26  feet  by  10  feet  3 inches ; capacity, 
320  cubic  yards. 

The  clam-shell  dredge  Ajax  worked  to  April  and  two  weeks  during  April,  but  dur- 
ing the  remainder  of  the  month  she  worked  at  Fort  Caswell.  Since  April  she  has 
been  laid  up  undergoing  repairs,  while  the  tugs  and  scows  were  in  use  at  Fort  Cas- 
well. A new  4-yard  sand  bucket  and  new  frictions  have  been  purchased  during  the 
year.  The  frictions  are  now  being  put  in  the  dredge. 

The  amount  of  work  done  by  the  dredge  and  location  of  the  same  is  as  follows : 


Cubio 

yards. 

Stumps. 

Logs. 

From  Lilliput  Shoal 

222, 480 
230, 974 
159,  952 

80 

4 

Ti'l'nm  Old  "Rrnnawip.lr  f!nvft  Shoal 

22 

From  Midnight  Shoal ... ....................................... 

2 

Total 

613,  406 

104 

4 

The  cost  of  the  same  may  be  summarized  as  follows : 


Operating  dredge : 

Labor $7, 119. 41 

Subsistence 828. 35 

Coal  and  wood 1,  967. 89 

Oil  and  engine  supplies 770. 75 

Property,  rope,  etc 2,527.75 

Minor  repairs  to  dredge  and  quarter  scow 12,  309.  63 

Minor  repairs  to  dump  scows 1, 717. 30 


Total  cost  of  operating  dredge $27,241.08 

Operating  steamer  Cynthia : 

Labor 4, 101. 42 

Subsistence 414. 53 

Coal  and  wood 1, 406. 50 

Oil  and  engine  supplies . 157. 96 

Property,  rope,  etc . . 184. 80 

Minor  repairs 1,  328. 75 


Total  cost  of  operating  Cynthia 7, 593. 96 

Operating  steamer  Easton : 

Part  chargeable  to  Ajax,  dredging 3, 700. 35 


Total  cost  of  operating  dredge  and  tugs 38, 535. 39 

Other  expenses  chargeable  to  the  work : 

New  dump  scow 5,  620.  00 

Building  coal  bins  at  Wilmington 388. 13 

Wharf  at  Wilmington,  watching,  rent,  etc 700.00 

Superintendence,  surveys,  ranges,  etc 2, 102.  74 

Superintendence,  use  of  steamer  Easton  (part) 1, 060. 61 


Total 9,871.48 


Total  cost  of  operating  and  other  expenses 48, 406. 87 

The  following  supplies  are  on  hand  and  are  not  included  in  the  cost  of  work,  but 
$3,271.92  worth  of  supplies  on  hand  July  1,  1897,  is  included : 

Coal  on  hand  June  30,  1898 $2,  609. 03 


There  is  included  in  the  cost  of  operating  for  the  year  $289.57  worth  of  supplies 
belonging  to  Cape  Fear  River  and  used  by  the  fort. 

As  soon  as  a settlement  is  had  with  Fort  Caswell  an  estimate  of  the  cost  per  cubic 
yard  can  be  made. 
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The  clam-shell  dredge  Ajax  has  been  used  during  the  year  as  follows : 

Used  by  Cape  Fear  River Months..  ' 94 

Used  by  Fort  Caswell do . . ! ! 4 

Repairing ..do...."  2 

During  the  year  there  was  spent  on  her  for  repairs : 

By  Cape  Fear  River $12  170. 03 

By  Fort  Caswell 28. 04 

Total - 12,198,07 

The  steamer  Cynthia  has  been  used  during  the  year  as  follows : 

Used  by  Cape  Fear  River  Months . . 84 

Repairing do!!!!  1 

During  the  year  there  was  spent  on  her  for  repairs : 

By  Cape  Fear  River $i  328.  75 

By  Fort  Caswell 63.  35 

Total 1,392.10 

The  steamer  Easton  has  been  used  during  the  year  £is  follows : 

Used  by  Cape  Fear  River Months..  5| 

Used  by  Fort  Caswell _ do ... . 4£ 

Repairing do ... ! 2 

During  the  year  there  was  spent  on  her  for  repairs : 

By  Cape  Fear  River $2,  681. 61 

By  Fort  Caswell 40. 70 

Total 2, 722. 31 

The  scows  have  been  used  as  follows  during  the  year: 

By  Cape  Fear  River . Months . . 9 

By  Fort  Caswell do 3 

During  the  year  there  was  spent  on  them  for  repairs : 

By  Cape  Fear  River $i  856. 90 

By  Fort  Caswell 2. 60 

Total 1,859.50 

The  following  expenses  were  incurred  in  connection  with  the  main  office : 

Use  of  steamer  Easton  (part) i 028. 93 

Fitting  out  steamer  Cynthia  for  torpedoes  . * 240. 68 

Total 1,  269. 61 

Summary  of  expenditures. 

Operating  dredge  Cape  Fear,  with  other  expenses $19, 463. 36 

Operating  dredge  Ajax,  with  other  expenses 48,’  406.  87 

Expenses  chargeable  to  main  office. i|  279.  61 

Material  on  hand  July  1,  1898  !...  3^  494'.  03 

Tota! 72,  643. 87 

Less  material  on  hand  July  1,  1897  6,  432. 88 

Expenditures  for  the  year 66  210.  99 

Cost  of  work  done  during  the  year 69^  149.  84 

If  the  Fernandina  office  and  the  fort  pay  back  nothing,  the  cost  per  cubic  yard, 
including  everything  excepting  your  office  expenses,  will  be  8.1  + cents,  excluding 
logs  and  stumps. 

In  making  up  the  cost  of  work  the  expenditures  of  your  office  are  not  included, 
but  the  above  $1,279.61  charged  to  main  office  is  included. 
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PRESENT  CONDITION  OF  WORK. 

Soundings  taken  on  the  center  line  at  Snows  Marsh  Channel  show  the  least  depth 
to  be  18  feet  at  mean  low  water,  and  that  that  depth  is  for  only  a short  distance  at 
the  lower  end. 

At  Lilliput  Shoal  the  20-foot  low- water  channel  has  been  increased  in  width  as 
follows:  Lower  reach  to  148  feet  width,  6,100  feet  of  the  upper  reach  to  111  feet 
width,  and  the  remaining  4,100  feet  to  74  feet  width. 

At  Old  Brunswick  Cove  Shoal  the  20-foot  low-water  channel  has  been  dug  148  feet 
wide  for  the  whole  length. 

At  Midnight  Shoal  the  20-foot  low- water  channel  has  been  dug  as  follows : The 
upper  reach  has  been  dug  to  74  feet  width  and  the  lower  reach  to  37  feet  width. 

Other  dredged  channels  in  the  river  are  supposed  to  be  in  about  the  same  con- 
dition as  at  the  beginning  of  the  year.  The  shore  lines  of  Federal  Point,  Zeeks 
Island,  and  the  long  line  of  beaches  extending  from  Zeeks  Island  to  Smiths  or  Bald- 
head  Island,  Baldhead  Point,  and  Oak  Island  remain  in  about  the  same  condition 
as  at  the  report  of  last  year. 

The  solid-pile  portion  of  Snows  Marsh  Dike  is  in  fair  condition,  but  needs  some 
repairs ; the  pile-and-brush  portion  is  in  bad  condition,  about  all  of  the  brush  being 
out  and  some  of  the  piles  gone.  New  Inlet  and  Swash  Defense  dams  are  in  good  and 
substantial  condition. 

Very  respectfully,  your  obedient  servant, 

Chas.  Humphreys, 

Assistant  Engineer. 

Capt.  W.  E.  CRAIGHILL, 

Corps  of  Engineers . 
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IMPROVEMENT  OF  WACCAMAW  RIVER,  NORTH  CAROLINA  AND  SOUTH 
CAROLINA,  AND  OF  CERTAIN  RIVERS  AND  HARBORS  IN  SOUTH 
CAROLINA. 


REPORT  OF  MAJ.  E.  H.  RUFFNER,  CORPS  OF  ENGINEERS,  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1898,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 


1.  Waccamaw  River,  North  Carolina  and 

South  Carolina. 

2.  Little  Pedee  River,  South  Carolina. 

3.  Great  Pedee  River,  South  Carolina. 

4.  Winyah  Bay,  South  Carolina. 

5 Santee  River,  South  Carolina. 


6.  Wateree  River,  South  Carolina. 

7.  Congaree  River,  South  Carolina. 

8.  Harbor  at  Charleston,  South  Carolina. 

9.  Wappoo  Cut,  South  Carolina. 

10.  Beaufort  River,  South  Carolina. 


United  States  Engineer  Office, 

Charleston , 8.  C .,  August  11 , 1898. 

General  : There  are  inclosed  herewith  my  annual  reports  for  the 
fiscal  year  ending  June  30, 1898,  for  works  of  improvement  of  rivers  and 
harbors  which  have  been  in  my  charge. 

Very  respectfully,  E.  H.  Ruffner, 

Major  of  Engineers . 

Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers,  TJ.  8.  A. 


N i. 

IMPROVEMENT  OF  WACCAMAW  RIVER,  NORTH  CAROLINA  AND  SOUTH 

CAROLINA. 

REFERENCE  TO  PAST  REPORTS. 

For  preliminary  examination  see  page  848,  Annual  Report  for  1880; 
for  map  of  river  see  page  1200,  Annual  Report  for  1889. 

WORK  OF  PAST  YEAR. 

A steam  snag  boat  was  run  over  the  river  at  intervals,  keeping  the 
important  part  of  the  stream  in  good  condition.  From  the  banks  1,080 
trees  and  33  cords  of  brush  were  cut;  from  -the  channel  270  logs,  208 
stumps,  430  large  snags,  and  10  cords  of  small  snags  were  removed.  Of 
the  total  amount  expended  4£  tenths  were  used  on  the  channel  and 
tenths  on  the  banks.  The  removal  of  each  obstruction  cost  approx- 
imately 40  cents. 

The  river  is  tributary  to  the  collection  district  of  Georgetown,  S.  C.  Georgetown 
is  its  port  of  entry.  Amount  of  duties  collected  in  the  calendar  year  1897,  none. 
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Money  statement. 


July 4, 1897,  balance  unexpended $2,  864. 13 

June  30, 1898,  amount  expended  during  fiscal  year 2,  281. 82 


July  1, 1898,  balance  unexpended 


582. 31 


Amount  (estimated)  required  for  completion  of  existing  project 38,  500.  00 

Amountthatcan  beprofitably  expended  infiscal  year  ending  June  30, 1900  3,  000.  00 

Submitted  in  compliance  with  requirements  of  sections  2 of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

For  this  improvement  the  following  appropriations  have  been  made: 


By  act  of  Congress- 

Approved  June  14, 1880 $15,  000 

Approved  March  3, 1881 10,  000 

Passed  August  2, 1882 4,  400 

Approved  July  5, 1884  6,  000 

Approved  August  5, 1886 15,  000 

Of  August  11, 1888 15, 000 


Total  expenditures,  including  June  30, 


By  act  of  Congress — 

Approved  September  19, 1890  $12,  500 


Approved  July  13, 1892  10,  000 

Of  August  18, 1894 6,  000 

Of  June  3, 1896  6,  000 

Total 99,900 


1898,  were  $72,534.33. 


COMMERCIAL  STATISTICS. 


Articles. 

1891. 

1892. 

Humber. 

Tons. 

Value. 

Humber. 

Tons. 

Value. 

OUTWARD  FREIGHTS. 

Rosin barrels.. 

Tar do  ... 

Spirits  of  turpentine do 

Turpentine,  crude do 

Cotton bales.. 

Timber sticks . . 

Lumber feet.  - 

glliu  cr}  0g 

76,  000 
557 
12,  000 
6,  000 
5,  500 
9,  547 
8,  800,  000 
9,  800,  000 
122,  000 
12, 000 

13,  300 

56 
2,  250 
840 
1,375 

14,  326 
18,  333 

4,900 
2,  684 
1,  950 

1,  231 

$228, 000 
1, 114 
240,  000 
15,  000 
275,  000 
40,  980 
132,  000 
78,  400 
152,  500 
195, 000 

123, 118 

78,  000 
407 

14,  000 
4,000 
5,  000 

10,  640 
9,  000,  000 
9,  200, 000 
155, 100 

15,  508 

15,  600 
81 

2,  800 
600 
1,  250 
19, 152 
15,  000 
4,  600 
2,806 
2, 714 

1,  500 

$156,  000 
814 

220,  000 
8,  000 
175,  000 
53,  200 
117,  000 
73,  600 
178,  365 
271,  390 

75, 000 

Rough  rice bushels. 

Rice,  clean barrels.. 

Miscellaneous  articles,  tallow,  eggs, 

Total  , 4 , r _ 

61,  245 
15,  000 

1, 481, 112 
750,  000 

66, 103 
17,  000 

1,  328,  369 
850,  000 

INWARD  FREIGHTS. 

O ATI  Ai<0 1 m Droll  QTwilQA  

flr’QTwl  fntol  

76,  245 

2,  231, 112 

83, 103 

2, 178,  369 

Articles. 

1893. 

1894. 

Humber. 

Tons. 

Value. 

Humber. 

Tons. 

Value. 

OUTWARD  FREIGHTS. 

Rosin barrels.. 

Spirits  of  turpentine do 

Crude  turpentine - do 

Tar  do 

53, 167 
10,  893 
1, 330 
1,  238 
17,  230 
195,  279 
19,  945 
25,  000 
3 
5 

2,121 
363 
6, 700, 000 
10,  000 
7, 000,  000 

10,  633 
2, 179 
266 
248 
4,  307 
4, 491 
3,490 
250 
1 
1 

424 
19 
11, 167 
20,  000 
3,  500 

$106, 334 
163, 395 
2,  660 
2, 476 
603, 050 
195,  279 
299, 175 
7,  500 
200 
400 
8, 484 
95 

100, 500 
50,  000 
56,  000 

72, 220 
14,  744 
4, 740 
2,  388 
5, 668 
93,  000 
6,  600 
25,  000 
6 

34 
3, 091 
430 
9, 158,  067 
37, 463 
9, 244,  291 

14, 444 
2, 948 
948 
477 
1,  417 
2, 139 
1,155 
250 
2 
13 
618 
21 

15,  263 
37,  463 
4,  622 

$144, 440 
258,  020 
9, 480 
4,  776 
198,  380 
106, 950 
115, 500 
7,  500 
400 
5, 100 
12,  364 
2, 150 
137, 371 
168,583 
73, 950 

Cotton bales.. 

Rough  rice bushels.. 

Rice,  clean barrels.. 

Rice  flour bushels.. 

Hides bales.. 

Wool do.... 

Clams barrels.. 

Fish  do.... 

Lumber feet  B.  M.. 

Timber pieces.. 

Shingles 

Total  . 

60,  976 
10, 000 

1,  595,  548 
500,  000 

81,  780 
17,  518 

1, 244, 964 
875, 900 

INWARD  FREIGHTS. 

General  merchandise 

Hto  n fl  tot.ol 

2,  095,  548 

99,  298 

2, 120,  864 

j 70,976 
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Articles. 


OUTWARD  FREIGHTS. 

Hosin barrels. 

Spirits  of  turpentine do... 

Crude  turpentine do 

Tar d0... 

Cotton bales. 

Eougn  nee bushels. 

Eice,  clean barrels. 

Eice  flour bushels. 

Sides bales. 

Wool do... 

Clams barrels. 

Fish  and  caviare packages 

Lumber feet  B.M. 

Timber pieces. . 

Cross -ties 

Shingles 


1895. 


Number.  Tons. 


Total 


INWARD  FREIGHTS. 

General  merchandise 

Grand  total 


75,  000 
15,  000 
5,  130 
1,  000 
9,  091 
131,  000 
15,  060 
11,  255 
4 
60 
3, 091 
4,  950 
9,  000,  000 
63,  940 
1,  338 
14, 000, 000 


13, 125 
2,  812 
718 
200 
2,  273 
2,  882 
2, 447 
100 
l 
25 
618 
200 
15,  000 
69,  055 
10 
7,  000 


Yalue. 


116, 466 


12,  000 


$93,  750 
195,  000 
8,  978 
2,  000 
272,  730 
98,  250 
165,  660 
3,  000 
200 
10,  000 
12,  364 
115,  000 
150,  000 
224,  430 
335 

112,  000 

1,463,  697 


Number.  Tons.  Value 


128, 466 


74,  000 
13,  000 
3,  500 
2,  500 
8.  000 
147,  000 
17,  400 
1,  250 
25 
95 
9,  000 
5,  000 

10,  000,  000 

65,  000 


13, 000,  000 


600,  000  20, 550 


14,  800 
3,  250 
700 
875 
2, 000 
3,  234 
2,  827 
13 
6 
43 

1.  800 
124 

16,  666 
130,  000 


$185,  000 
195,  000 
8,  750 
10,  000 
320,  000 
147,  000 
278, 400 
175 
1,250 
2.  850 
27,  000 
150,  000 
150,  000 
260,  000 


6, 500 


182,  838 


2,063,697  203, 


Articles. 


OUTWARD  FREIGHTS. 

I*08”1 barrels. 

Spirits  of  turpentine do. . . 

Crude  turpentine do. 

Cotton bales." 

Tar barrels. 

Eough  rice bushels. 

Eice,  clean barrels. 

Eice  flour bushels. 

Hides bales. 

Wool do... 

Fish  and  vegetables cases. 

Clams  and  oysters barrels. 

Game,  etc .............  packages . 

Timber pieces  . 

Lumber feet  B.M. 

Shingles 

Wood  .cords.", 

Cross  ties 


65,  000 


1,  800,  425 


513,  750 


2,  314, 175 


Number. 


Tons. 


Total. 


INWARD  FREIGHTS. 
Miscellaneous,  fertilizers,  etc. 
Grand  total 


78,  000 
17,  500 
3,  000 
8,  000 
3,150 
150,  000 
15,  000 
1,250 
50 
120 
10,  500 
9, 000 
5,  000 
75,  000 
10,  000,  000 
15,  000,  000 
2,  000 
20,  000 


13,  600 
4, 375 
600 
2,  000 
1, 102 
3,  300 
3,  000 
13 
18 
48 
420 
1,  800 
124 
150, 000 
25,  000 
7,  500 
2,000 
1, 400 


Yalue. 


Number. 


$175, 500 
262,  500 
6,  750 

240. 000 
9,  450 

150,  000 
240,  000 
190 
2, 450 
16,  800 
15,  750 
27,  000 

100. 000 
300,  000 
150,  000 

75,  000 
4,  000 
6,  000 


216,  300 


25,  000 


241,  300 


1, 781, 390 


625,  000 


2, 406, 390 


52,  000 
15,  000 
3,  000 
10,  000 
2,  000 
217,  000 
21, 170 
1,700 
50 
120 
10, 500 
1,  000 
5,  000 
85,  000 
10,  000,  000 
15, 000,  000 
2,  000 
20,  000 


Tons. 


10, 400 

3,  750 
600 

2,  500 
700 

4,  774 
3,440 

17 

18 
48 

420 
200 
124 
170,  000 
25,  000 
7,  500 
2,  300 
1,  400 


Value. 


233, 191 


25, 000 


258, 191 


$104, 000 
225,  000 
7,  500 
300,  000 
6,000 
271,  250 
412,  815 
340 
2,450 
20, 175 
13,  750 
3,  000 
100,  000 
340,  000 
150,  000 
75,  000 

4. 000 

6.000 


2,  041, 280 


5,000 


2,  666, 280 


N 2. 

IMPROVEMENT  OF  LITTLE  PEDEE  RIVER,  SOUTH  CAROLINA. 
REFERENCE  TO  PAST  REPORTS. 

pn!°Iwm-inary  examination  see  page  1111,  Annual  Report  for  1887 
For  map  of  river  see  page  1214,  Annual  Report  for  1890. 

WORK  OF  PAST  YEAR. 

No  work  was  done  on  the  river  during  the  year. 

A small  balance  remains,  which  will  be  held  for  the  DurnosA  nf 
moving  any  serious  obstructions  which  may  appear  in  the  river. 
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An  annual  expenditure  of  $2,000  will  be  required  for  the  maintenance 
of  this  river  after  the  project  for  improvement  is  completed. 

This  river  is  tributary  to  the  collection  district  of  Georgetown,  S.  C.  Georgetown 
is  its  port  of  entry.  Amount  of  duties  collected  in  the  calendar  year  1897,  none. 

Money  statement . 

July  1, 1897,  balance  unexpended *85. 81 

June  30, 1898,  amount  expended  during  fiscal  year h 

July  1, 1898,  balance  unexpended 313‘ 96 

(Amount  (estimated)  required  for  completion  of  existing  project 28, 000.  00 

J Submitted  in  compliance  with  requirements  of  sections  2 of  river  and 
[ harbor  acts  of  1866  and  1867. 

For  this  improvement  the  following  appropriations  have  been  made: 

By  act  of  Congress—  n 

Approved  July  13, 1892 5,000 

Of  August  18,  1894 *>™0 

Of  June  3,  1896  - 6> 000 

Total * - 22,000 

Total  expenditures,  including  June  30,  1898,  $21,686.04. 


COMMERCIAL  STATISTICS. 


Articles. 

1891. 

1892. 

Num- 

ber. 

Tons. 

Value. 

Num- 

ber. 

Tons. 

Value. 

OUTWARD  FREIGHTS. 

Rosin barrels.. 

Spirits  of  turpentine -do 

Cotton - bales.. 

Ton  timber sticks . . 

3,920 
408 
310 
2,  200 
30,  000 

686 

77 

78 
3, 300 

15 

$5, 880 
8, 160 
15,  500 
9,  240 
240 

5, 000 
636 
600 
4, 240 
20, 000 

1, 000 
127 
150 
5,  088 
10 

$10, 000 
9, 540 
21, 000 
15,  264 
160 

55,  964 
37,  000 

rrAto1  

4, 156 
458 

39, 020 
13,  740 

6,  375 
740 

INWARD  FREIGHTS. 

4,  614 

52, 760 

7, 115 

92, 964 

Articles. 

1893. 

1894. 

Num- 

ber. 

Tons. 

Value. 

Num- 

ber. 

Tons. 

Value. 

OUTWARD  FREIGHTS. 

Rosin - ban-els.. 

4,400 

750 

700 

880 

150 

175 

$8, 800 
11,  250 
24,  500 

5, 300 
800 
700 
6,  000 

900 

175 

150 

6,000 

$10,  600 
14,  000 
24,  000 
18,  000 

ouirilo  OI  tui pun , _ 

Cotton bales . . 

. STilCKS.  . 

4, 050 
20,  000 
275 
300 

4, 050 
10 
4 
9 

12, 150 
160 
550 
375 

|ggsg crates.. 

Pease bushels.. 

10, 000 

250 

3, 666 

Tntol  ..  

5, 278 
875 

57,785 
43, 750 

7,475 

900 

69, 600 
45, 000 

INWARD  FREIGHTS. 

General  merchandise,  fertilizers,  etc 

. 6, 153 

101,  535 

. 8, 375 

114,  600 

APPENDIX  N REPORT  OF  MAJOR  RUFFNER. 

Commercial  statistics— Continued. 


1269 


Articles. 


OUTWARD  FREIGHTS. 

Eosin ...... barrels . 

spirits  of  turpentine do 

£?tfc°n .!!’.!!  bales! 

Slmbe5. sticks. 

Miscellaneous  articles,  shingles’  staves,  etc! ." ! ! 


Total. 


INWARD  FREIGHTS. 

General  merchandise,  fertilizers,  etc. 
Fertilizers 


Grand  total. 


1895. 


Num- 

ber. 


6, 000 
940 
1,  250 
10,  000 
20,  000 


Tons. 


1,  050 
176 
312 
9,  000 
1,400 


Value. 


11, 938 


500 


12, 438 


$7,  500 
12,  220 
37,  500 
29,  250 
6,  000 


92,470 


25,000 


Num- 

ber. 


5, 500 
1,200 
2,  000 
16,  000 


Tons. 


117,  470 


1, 100 


500 
14,  400 


50 


Value. 


$11, 000 
18, 000 
80,  000 
64,  000 


1,  500 


16,  350 


150 

550 


17,  050 


Articles. 


OUTWARD  FREIGHTS. 

Cotton 

Eosin !!!!””'“! 

Spirits  of  turpentine 

Eailroad  cross-ties 

Tim  ber ! ! ! ! .’sticks ! . 

Miscellaneous  freights,  shingles,  staves,  etc 


. .bales., 
barrels . . 
...do. 


Total . 


INWARD  FREIGHTS. 

Fertilizers 

Gen  eral  merchandise  ...*.."!!!!” 


174, 500 


7,500 
16,  500 


198,  500 


1897. 


Num- 

ber. 


10, 500 

3,  200 
550 

50, 000 

4,  000 


Tons. 


Value. 


210 
640 
137 
3,  500 
8,  000 
200 


Grand  total. 


12, 687 


350 

125 


$31,  500 
6, 400 
8, 250 

15,  000 

16,  000 

10,  000 


Num- 

ber. 


13, 162 


87, 150 


7, 000 
6,  250 


100, 400 


1,500 
3,  500 
700 


Tons. 


Value. 


5, 000 


10,  000 

200 


11, 425 


350 

125 


$45,  000 
7,  000 
10,  500 


20,  000 
10,  000 


11,  900 


92, 500 


7,  000 
6,  250 


105, 750 


of“tZs!  “ incr6a8‘  0f  $5’3S0  in  year’s  statement,  but  a decrease 


n3. 

IMPROVEMENT  OP  GREAT  PEDEE  RIVER,  SOUTH  CAROLINA. 
REFERENCE  TO  PAST  REPORTS. 

u^0lPre,i“i,,ary  exaraination  see  page  753,  Annual  Report  for  1873 

WORK  OF  PAST  TEAR. 

ab?veini Kirrp"!  Tas  done  between  the  mouth  and  160  miles 
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a distance  of  118  miles.  This  depth  has  been  obtained  as  far  as  the 
Wilmington,  Columbia  and  Augusta  Railroad  Bridge,  103  miles  above 
the  mouth,  and  river  steamers  make  regular  trips  throughout  the  year 
to  that  point.  Beyond  the  bridge  there  is  a less  depth  than  3J  feet. 
To  obtain  this  depth  it  is  estimated  that  200,000  cubic  yards  of  material, 
consisting  of  sand  and  pebbles,  will  have  to  be  removed  by  dredging. 
Steamboat  navigation  beyond  the  bridge  during  low-water  periods  is 
impossible,  and  great  inconvenience  and  expense  to  parties  interested 
bas  resulted. 

After  completion  of  tbe  project  there  will  be  required  $8,000  per 
annum  for  maintenance. 

This  river  is  tributary  to  the  collection  district  of  Georgetown,  S.  C.  Georgetown 
is  its  port  of  entry.  Amount  of  duties  collected  in  calendar  year  1897,  none. 

Money  statement. 

July  1, 1897,  balance  unexpended j55* 

June  30, 1898,  amount  expended  during  fiscal  year *,  as 

July  1, 1898,  balance  unexpended 104. 67 

July  1, 1898,  outstanding  liabilities — • uu 

July  1, 1898,  balance  available 594# 67 

f Amount  (estimated)  required  for  completion  of  existing  project  . . . - - - . 9,  500. 00 

J Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J une  30, 1900  4, 000. 00 

i Submitted  in  compliance  with  requirements  of  sections  2 of  river  and 
[ harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

For  this  improvement  the  following  appropriations  have  been  made: 

By  act  of  Congress — 

Approved  September  19, 1890  $12,  500 

Approved  July  13, 1892 10,000 

Of  August  18, 1894 6,000 

Passed  June  3, 1896 12, 000 

Total 107,500 


By  act  of  Congress — 

Approved  June  14, 1880 $7, 000 

Approved  March  3, 1881 6,  000 

Passed  August  2, 1882 6,  000 

Approved  July  5, 1884  8, 000 

Approved  August  5, 1886 20,  000 

Of  August  11, 1888 20,  000 

Total  expenditures,  including  June  30,  1898,  $103,395.33. 


COMMERCIAL  STATISTICS. 


Articles. 

1891. 

1892. 

Number. 

Tons. 

Value. 

Number. 

Tons. 

Value. 

OUTWARD  FREIGHTS. 

Cotton .bales.. 

Clean  rice barrels.. 

Rough  rice bushels.. 

Rosin barrels.. 

Spirits  of  turpentine do 

Cypress  shingles 

Lumber,  cypress ieet  B.  M. . 

5, 926 
16,  342 
83,  000 
35,  800 
4,  014 
6, 705, 987 
3, 000,  000 
22,  547 
225 

1,  483 
2, 656 
1,  827 
6,  265 
652 
3,  353 
6,  250 
33, 821 
225 
250 

$296,  300 
265,  558 
103,  750 
50, 120 
80,  280 
53,  640 
45,  000 
81, 169 
563 
7,  500 

5, 780 
16,  560 
88,  000 
30,  000 
5, 436 
6, 970,  000 
3, 100,  000 

1, 445 
2,  898 
1,  524 
6,  000 
1,087 
3, 485 
5, 166 

$202,  300 
289,  750 
101,  200 
60, 100 
81,  540 
55,  760 
46,  500 

uypress  logs 

Wood 

2,000 

2,  000 
352 
61,  968 
144 

4,  000 
17,  600 
216,  888 
5,400 

51,  640 
18, 000 

_L.  IU1 UC/JL - - 

56, 782 

983, 880 

86,  069 

1, 080,  938 

INWARD  FREIGHTS. 

Oeneral  merchandise 

5,  562 

383, 450 

6, 402 

320, 100 

62,  344 

1,  367, 330 

92, 471 

1,  401, 038 
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Articles. 

1893. 

1894. 

Number. 

Tons. 

Value. 

Number. 

Tons. 

V alue. 

OUTWARD  FREIGHTS. 

Rosin barrels.. 

Spirits  of  turpentine do 

Cotton bales. . 

Crude  turpentine barrels. . 

21, 345 
3,391 
3,  610 

4,269 

678 

903 

$42,  690 
50,  865 
126,  350 

24,  534 
7,  211 
6,110 
1,340 
30,  000 
6,  000, 000 

4,  906 
1,  442 
1,  027 
268 
60,  000 
3,  000 
7 

$49, 068 
126, 192 
213, 850 
2,  680 
165,  000 
36,  000 
1,  000 

Ton  timber sticks. . 

Shingles 

Eggs  and  poultry crates. . 

Tease bushels.. 

58,  949 
9, 163,  000 
275 
300 
206,  343 
4, 000,  000 
2, 800 
850 
33,  000 

58, 949 
4,  581 
4 
9 

4,  746 
6,  667 
2,  800 
170 
2, 640 

400 

176, 847 
73,  304 
550 
375 
206,  343 
60,  000 
5,  600 
1,700 
9,  900 

20,  000 

Rice,  rough do 

Lumber feet  B.  M. 

Wood cords.. 

Tar barrels. . 

Cross-ties 

Miscellaneous  articles,  hides,  wool, 
staves,  etc 

52,  309 
4,  000,  000 
2,  800 
1,  200 
48,  750 

1,  203 
6,  667 

2,  800 
240 

1,215 

450 

60, 155 
80,  000 
5, 600 
2,  400 
14,  625 

22,  500 

Total 

86,  816 
7,  845 

774,  524 
392,  350 

83,  225 
7,  800 

779,  070 
390, 000 

INWARD  FREIGHTS. 

General  merchandise 

Grand  total 

94,  661 

1, 166,  874 

91,  025 

1, 169, 070 

1896. 


Articles. 


OUTWARD  FREIGHTS. 

Tosin barrels. 

Spirits  of  turpentine do. . . 

Cotton bales. 

Crude  turpentine barrels. 

DmI)er sticks . 

Shingles 

Rough  rice bushels! 

Lumber feet  B.M. 

Wood cords. 

Cross-ties 

staves ;;;;;;; 

Miscellaneous  articles 


Total . 


INWARD  FREIGHTS. 

General  merchandise,  fertilizers,  etc. 


Grand  total. 


Number.  Tons 


28,  500 
6,  500 
6,  000 
1,260 
86,  000 
7,  000,  000 
85,  000 
5, 000,  000 
3,  000 
50,  000 
80,  000 


4,  987 
1,219 

1.500 
176 

77,  000 
3,  500 
1, 870 
8,  283 
3,  000 

3. 500 
80 

300 


105, 415 


700 


106, 115 


Value. 


$35,  625 
84,  500 
180,  000 
2,  205 
250,  250 
56,  000 
63,  750 
75,  000 
4,  500 
15, 000 
1,  600 
90,  000 


858, 430 


Number. 


20,  000 
7,  000 
5,  000 
3, 100 
90,  000 
8,  000,  000 
99,  000 
7,  500,  000 
3, 000 


893,  430 


Tons.  Value. 


4,  000 
1,750 
1,  250 
620 

180,  000 
4,  000 
2,178 
12,  666 
3,000 
10,  000 


500 


219,  964 


10,  000 


229,  964 


$40,  000 
105,  000 
200,  000 
7, 750 
360,  000 
40,  COO 
99,  000 
112,  500 
6,  000 
40,  000 


15,  000 


1,  025,  250 


300, 000 


1, 325,  250 


Articles. 

1897. 

Number. 

Tons. 

Value. 

Number. 

OUTWARD  FREIGHTS. 

Spirits  of  turpentine rln 

Crude  turpentine rln 

£otton bales.. 

Cross-ties barrels.. 

21, 425 
5,  670 

3,  800 
8,  954 

450 
68,  365 
10,  000, 000 
5,  000,  000 
90,  000 
30,  000 
550 

4,  000 
2,  000 

4,  285 
1,442 
760 
1,  797 
90 

4,  785 

5,  000 
10,  000 

1, 980 
60,  000 
550 
8,  000 
4,  000 

$42, 850 
86,  565 
7,  600 
268,  620 
1,  350 
20,  509 
30,  000 
90,  000 
90,  000 
120, 000 
1,100 
12,  000 
4, 000 

20,  074 
5, 423 
1,800 
9,  570 
1,180 
53,  276 
8, 112,  000 
6, 000,  000 
98, 000 
8,  000 
750 
3,  000 
8,  000 
1,700 

Shingles 

Lumber,  cypress feet  B.  M. . 

Rough  rice bushels.. 

limber,  cypress sticks.. 

Timber,  ash sticks.. 

Timber,  pme r|0 

Timber,  holly do.... 

Miscellaneous  freights,  pease,  eggs,  etc.. 

Total 

167 

8, 350 

102, 856 

6,  036 
5,  285 

782,  944 

120, 720 
264,  250 

INWARD  FREIGHTS. 
Fertilizers 

General  merchandise 

Grand  total j 

114, 177 

1, 167,  914 

1 

Tons. 

Value. 

4,  015 

$40, 148 

1,  084 

81,  345 

202 

3,  600 

2, 395 

287, 100 

202 

2,  950 

3,  870 

15,  982 

4,  056 

40,  560 

12,  000 

108,  000 

2, 156 

122,  500 

16,  000 

32,  000 

750 

1,500 

6, 000 

9,  000 

8,  000 

16,  000 

850 

3,  400 

200 

10,  000 

61,  780 

774,  085 

7, 340 

146,  800 

6, 160 

308,  000 

75, 280 

1,  228,  885 
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N 4. 

IMPROVEMENT  OF  WINYAH  BAY,  SOUTH  CAROLINA. 
REFERENCE  TO  PAST  REPORTS. 


For  original  project  see  page  1164,  Annual  Eeport  for  1885.  For 
report  by  Board  of  Engineers  see  Annual  Eeport  for  1881),  page  1114. 
For  description  of  previous  operations  see  Eeport  for  1894,  page  1059  j 
of  1895,  page  1349  5 of  1896,  page  1165. 

WORK  OF  PAST  YEAR. 


The  extension  of  the  northern  end  of  mud  dike  under  contract  with 
James  A.  Bryan  was  begun  October  1,  1897,  and  was  completed  April 
23, 1898.  40,313.35  cubic  yards  of  mud  filling  and  48,776.6  square  yards 
of  sodding  were  used.  A muck  ditch  2,575  linear  feet  long  was  dug. 
Construction  of  the  south  jetty  under  contract  with  Mr.  E.  G.  Eoss 
was  begun  March  15,  1898,  at  high-water  line  on  South  Island.  The 
jetty  was  built  to  partial  dimensions,  1,993  linear  feet.  There  were 
placed  in  the  work  10,463.33  square  yards  of  mattress  (according  to 
third  design  of  specifications  from  high  to  low  water  line,  and  accord- 
ing to  second  design  from  low-water  line  seaward),  8,233.43  tons  of 
ballast,  and  1,899.60  tons  of  large  stone.  An  apron  consisting  of  mat- 
tressess  and  ballast  stone  was  kept  at  least  1,000  feet  in  advance  of 
the  superstructure  to  prevent  scouring  at  the  end.  A survey  of  Bottle 
Channel,  at  the  entrance  of  the  harbor,  just  completed,  shows  an 
increase  of  1 foot  in  depth  and  125  feet  in  width  of  channel  on  the  bar. 

The  seagoing  steam-pump  dredge  being  constructed  for  this  improve- 
ment under  contract  with  the  Bucyrus  Company  was  nearly  completed 
at  the  end  of  the  fiscal  year. 

Two  sextant  towers  were  constructed  on  South  Island  for  surveying 
purposes,  and  a temporary  boat  landing  erected. 

The  following  letter  and  commercial  statement  were  furnished  by  Mr. 
W.  D.  Morgan,  mayor  of  Georgetown  and  president  of  the  bank  here, 
who  is  an  enterprising  citizen  and  one  who  has  taken  a very  deep  and 
active  interest  in  this  improvement : 


Mayor's  Office, 
Georgetown,  S.  C.,  June  9,  1898. 

Dear  Sir:  Complying  with  your  request  contained  in  yours  May  6,  I beg  to  hand 
you  commercial  statistics  for  the  port  of  Georgetown,  S.  C.,  and  Winyaw  Bay,  South 
Carolina,  for  the  year  1897.  It  shows  a reduced  value  over  the  two  previous  years,  the 
principal  items  showing  a falling  off  being  in  rice,  lumber,  shingles,  and  cross-ties. 
The  present  indications  are  that  each  one  of  these  lines  will  show  a gratifying  increase 
during  1898.  A larger  area  in  rice  has  been  planted  and  another  large  sawmill  is 
being  established  here,  and  the  capacity  of  those  already  here  being  increased, 
new  impetus  has  been  given  to  the  cross-tie  business.  Everything,  at  the  present 
moment,  points  to  a largely  increased  business  of  the  port,  which  the  improvement 
of  our  waterways  and  deepening  of  our  bar  will  have  a direct  influence  in  develop- 
ing. Of  course  disastrous  storms  and  freshets  and  a prolongation  of  the  present  war 
with  Spain  may  alter  all  present  calculations  and  seriously  cripple  the  commerce  of 
the  port  ere  the  year  closes.  Further,  I remain, 

Yours,  truly, 

W.  D.  Morgan. 

Reid  Whitford,  Esq., 

United  States  Assistant  Engineer,  Georgetown,  S.  C. 

This  bay  is  tributary  to  the  collection  district  of  Georgetown,  S.  C.  Georgetown 
is  its  port  of  entry.’  Amount  of  duties  collected  in  calendar  year  1897,  none. 
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Money  statement. 


July  1, 1897,  balance  unexpended $366,  861. 86 

June  30,  1898,  amount  expended  during  fiscal  year 45,  592]  01 


July  1, 1898,  balance  unexpended 321  269.85 

July  1, 1898,  outstanding  liabilities $11,  800. 00 


July  1, 1898,  amount  covered  by  uncompleted  contracts. . . 1, 297,  599.  59 

1,309,399.59 

Amount  and  date  of  all  appropriations  for  this  work  are  as  follows : 


Bv  act  of  Congress — 

Approved  August  5,  1886 $18  750 

Of  August  11,  1888 100!  000 

Approved  September  19,  1890 100  000 

Approved  July  13, 1892 " 100’  000 

Of  August  18,  1894 llo’oOO 

Passed  June  3,  1896 20  000 

Approved  June  4,  1897 350,000 


Total 798,750 


Total  expenditures,  including  June  30,  1898,  $477, 480. 15. 


COMMERCIAL  STATISTICS. 

Arrivals  and  clearances  of  vessels  and  commerce  at  Georgetown,  S.  C.,from  January  1, 
1888,  to  December  81,  1897. 

ARRIVED. 


Year. 

Coastwise. 

Foreign  ports. 

Total. 

American  vessels. 

Foreign  vessels. 

No. 

Tons. 

Crew. 

No. 

Tons. 

Crew. 

No. 

Tons. 

Crew. 

No. 

Tons. 

Crew. 

1888 

352 

124,155 

2, 818 

2 

479 

14 

1 

81 

8 

355 

124,  715 

2, 840 

1889 

365 

128,  705 

2, 920 

2 

424 

10 

1 

149 

7 

368 

129,  278 

2,  943 

1890 

385 

165,  785 

3, 150 

6 

1,  346 

42 

1 

106 

6 

392 

167,  237 

3, 198 

1891 

420 

191,  651 

4,  035 

1 

245 

7 

2 

292 

14 

423 

192, 188 

4,  056 

1892 

453 

215,  087 

4, 610 

1 

249 

7 

2 

439 

14 

456 

215,  775 

4,  631 

1893 

506 

318, 156 

4, 813 

1 

241 

7 

507 

318  397 

A Q90 

1894 

567 

337,  520 

5,  240 

4 

897 

29 

3 

622 

21 

574 

339'  039 

9,  OAK) 

5,  290 

1895 

581 

339,  020 

5,  386 

2 

467 

14 

583 

339, 487 

907  7«q 

5,  400 

K A 07 

1896 

563 

397,  763 

5,  407 

563 

1897 

541 

380, 176 

5,  016 

1 

318 

7 

542 

Oi 1 1 , / DO 

380, 494 

O, 

5,023 

CLEARED. 


1888 

342 

121,  715 

2,  735 

8 

1,  835 

55 

1 

81 

8 

351 

123,  631 

2,  798 

1889 

357 

126,  965 

2.  856 

6 

1,494 

45 

1 

149 

7 

364 

128,  608 

2,  908 

1890 

372 

160, 458 

3,069 

9 

1,978 

63 

2 

355 

13 

383 

162,  791 

3, 145 

1891 

384 

164,  562 

3,  986 

9 

2,  719 

69 

1 

149 

7 

394 

167,  420 

4,  062 

1892 

396 

187,  963 

4,  094 

5 

1,173 

33 

3 

537 

19 

404 

189,  673 

4, 146 

1893 

428 

193,  763 

4,318 

A 

985 

27 

1 

174 

7 

433 

194,  922 

4,  352 

1894 

472 

207,  447 

4,626 

8 

2,  035 

56 

3 

611 

21 

483 

210,  093 

4, 703 

1895 

491 

209,  341 

4,  786 

3 

624 

21 

494 

2()9,  965 

4,  807 

1896 

459 

201,561 

4,  580 

3 

736 

23 

462 

909  9Q7 

1897 

403 

176, 190 

4,  067 

1 

156 

6 

404 

AKJA,  Ail 7 1 

176,  346 

4,  DUO 

4,073 

Commerce,  foreign  and  domestic. 


Year. 

Value  of  ex- 

Value of  im- 

Duties col- 

ports. 

ports. 

lected. 

1888  

$3, 125,  000 

Aon  a a 

1889  

3,’  265, ? 000 
q aza  non 

<p6,  1 ou,  uuu 

2, 975, 000 

3, 175,  000 
A cq^  nnn 

44 

1891 

0,  uuu 

3 291  407 

60.  54 

1 1 RA 

1892  

3 989  040 

O,  OUU,  uuu 
7 QA7  Q 

11.  04 
1 A QO 

1893  

a . ifirt  run 

1 , 04 1 , OOo 

7 qjq  p;7k 

14.  06 
n 00 

1894  

iou,  u*u 

4 364  159 

l , 04J,  O/O 
7 Q91  IOQ 

7.  60 

AK  (KC\ 

1895  

4 397  791 

/ , 06L1  ±60 
7 GQfi  flAfi 

40.  OU 
OQfi  70 

1896  

4j  934,’  762 
4, 000,  651 

l , o»7U,  U40 

7, 074,  691 
6,  200, 865 

60 O.  (6 

1897  
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Total  commerce. 


Year. 

Amount. 

Year. 

Amount. 

1888 

$5,  875,  000 
6,  240,  000 
6,  629,  000 
9,  809,  077 
11,  336,  608 

1893 

$11,449,  615 
12, 185,  282 
12, 287, 837 
12,  009,  453 
10, 201, 516 

1889  

1894 

1890 

1895 

1891 

1896 

1892 

1897 

A.  McP.  Hamby,  Jr.,  Collector. 


COMMERCIAL  STATISTICS,  WINYAJI  BAY  AND  GEORGETOWN,  S.  C. 


Number.  Tons.  Value. 


1897. 

Number.  Tons.  Value 


OUTWARD  FREIGHTS. 


Passengers 

Cotton bales. . 

Xough  rice bushels.. 

Cleaned  rice barrels.. 

Bice  flour bushels. . 

Eosin,  pitch,  and  tar barrels. . 

Spirits  turpentine do — 

Cross- ties 

Lum  ber feet  B.  M . 

Shingles 

Clams barrels. 

Canned  goods,  pickles,  etc - 

Poultry  and  eggs 

Wool  and  hides 

Miscellaneous 

General  merchandise,  grain,  machinery, 
and  manufactured  products 


10, 000 
10,  000 
210, 000 
20,  000 
15,  000 
160,  000 
27, 000 
252,  000 
30, 500,  000 
20,  300, 000 
4,  000 


2, 500 
4, 620 
4,  400 
150 
32,  800 
6, 750 
17,  640 
50,  833 
10, 150 
1,000 
83 
1 
7 

625 

10,  000 


$20,  000 
400,  000 
210,  000 
800, 000 
2,  250 
240,  000 
378,  000 
100, 800 
457, 500 
121,800 
10,  000 
10, 000 
1,  000 
2,  000 
25,  000 

1,000, 000 


9, 000 
8,  000 
300, 000 
30,  000 
18, 000 
140,  000 
22,  000 
100,  000 
20, 000,  000 
15,  000, 000 
1,  500 


2, 100 
6,  600 
5, 870 
175 
28,  000 
5,  500 
15,  000 
38,124 
7,  614 
375 
83 
1 
7 


10, 000 


$18, 000 
320,  000 

300. 000 

405. 000 

2,  700 

210,  000 

308. 000 
25,  000 

300,  000 
37,  500 

3,  750 

10,  000 

1,  000 
2, 000 
25, 000 

1, 100,  000 


Total 


INWARD  FREIGHTS. 

General  merchandise,  fertilizers, 
chinery,  rough  rice,  etc 


Grand  total. 


141,559 


),  500 


3, 278, 350 


2, 950, 000 


120,  074 


3, 076, 950 


2, 750,  000 


171,1 


6, 228,350 


149, 374 


5,817,950 


Number. 

Tons. 

Value. 

OUTWARD  FREIGHTS. 

PnsanngArH  fares. 

8, 500 
11,  000 

285. 000 
28,  500 
34,  200 

135. 000 
20,  000 
75,  000 

15,  000, 000 
10,  000,  000 
2, 000 

$17, 000 

396. 000 
327,  750 
441, 750 

5, 130 
202, 500 

280. 000 
18,  750 

225,000 
25,  000 
5,000 
15,000 
2,  500 
1, 500 
25,  000 
1,  000, 000 

Cotton bales. 

Eice,  rough bushels. 

Eice,  clean barrels . 

Eice  flour bushels. 

Eosin,  pitch,  and  tar barrels. 

Spirits  turpentine do... 

Cmaa-tica  

2, 750 
6,  270 

4,  631 
342 

27, 000 
5, 000 
6,  250 
30,  000 

5,  000 
200 
125 

9 

1 

625 
9, 100 

Lumber feet  B.  M . 

Shingles ........... ............ ................... 

Clams barrels. 

Canned  goods  and  pieties  j. 

W ool  hides  and  furs 

Poultry  and  eggs  

Minoftlln.nAnns  

General  merchandise  grain  machinery  and  manufactured  products 

Imports,  consisting  of  general  merchandise,  fertilizers,  machinery, 
rough  rice,  etc. 

97, 303 
27, 700 

2, 987,880 
2,600,000 

Total 

126, 003 

5, 587, 880 

Two  new  lines  of  transportation  have  been  established, 
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Total  commerce. 


Year. 

Amount. 

Year. 

Amount. 

1888  

$5, 875, 000 
6,  240,  000 
6,  629,  000 
9,  809,  077 
11,  336, 608 

1893 

$11,449,  615 
12,185,  282 
12, 287, 837 
12, 009,  453 
10, 201, 516 

1889 

1894 

1890 

1895 

1891  

1896 

1892  

1897 

A.  McP.  Hamby,  Jr.,  Collector. 

COMMERCIAL  STATISTICS,  WINYAII  BAY  AND  GEORGETOWN,  S.  C. 


Number. 


Tons. 


Yalue. 


Number. 


Tons.  Yalue. 


OUTWARD  FREIGHTS. 


Passengers 

Cotton bales. 

Rough  rice bushels. 

Cleaned  rice barrels. 

Rice  flour bushels. 

Rosin,  pitch,  and  tar barrels. 

Spirits  turpentine . do. - - 

Cross- ties 

Lumber feet  B.  M. 

Shingles 

Clams barrels. 

Canned  goods,  pickles,  etc 

Poultry  and  eggs 

Wool  and  hides 

Miscellaneous 

General  merchandise,  grain,  machinery, 
and  manufactured  products 


10, 000 
10,  000 
210,  000 
20,  000 
15,  000 
160,  000 
27, 000 
252,  000 
, 500,  000 
, 300, 000 
4,  000 


Total 


INWARD  FREIGHTS. 

General  merchandise,  fertilizers, 
chinery,  rough  rice,  etc 


Grand  total. 


2,500 
4, 620 
4, 400 
150 
32,  800 
6,  750 
17,  640 
50, 833 
10, 150 
1,000 
83 
1 
7 

625 

10, 000 


$20,  000 
400,  000 
210,  000 
800, 000 
2,  250 
240,  000 
378,  000 
100, 800 
457,  500 
121,  800 
10,  000 
10,  000 
1,  000 
2,  000 
25,  000 

1,000, 000 


9,000 
8,  000 
300,  000 
30,  000 
18,  000 
140,  000 
22,  000 
100,  000 
20, 000,  000 
15,  000,  000 
1,500 


2, 100 
6,  600 
5,870 
175 
28,  000 
5,  500 
15,  000 
38, 124 
7,  614 
375 
83 
1 
7 

625 

10, 000 


$18, 000 
320,  000 

300. 000 

405. 000 
2,700 

210,  000 
308,  000 
25,  000 
300,  000 
37,  500 
3,  750 
10,  000 
1,000 
2, 000 
25,  000 

1, 100, 000 


141, 559 


29, 500 


3, 278, 350 


2, 950, 000 


120, 074 


29,  300 


3, 076,  950 


2,  750,  000 


171, 059 


6, 228, 350 


149, 374 


5, 817, 950 


Number. 

Tons. 

Value. 

OUTWARD  FREIGHTS. 

Passengers  fares.. 

8, 500 
11, 000 
285,  000 
28,  500 
34,  200 
135, 000 
20,  000 
75,  000 
15,  000, 000 
10, 000,  000 
2,  000 

$17,000 

396. 000 
327,  750 
441,  750 

5, 130 
202,  500 

280. 000 
18,  750 

225, 000 

25. 000 
5, 000 

15. 000 
2,  500 
1,  500 

25,  000 
1,  000, 000 

Cotton bales . . 

Rice,  rough bushels. . 

Rice,  clean barrels.. 

Rice  flour bushels.. 

Rosin, pitch,  and  tar barrels.. 

Spirits  turpentine do 

Cross-ties 

2,  750 
6,  270 

4,  631 
342 

27, 000 

5,  000 

6,  250 
30,  000 

5,  000 
200 
125 
9 
1 

625 
9, 100 

Lumber feet  B.  M. . 

Shingles ........... ............. ................ ....... 

Planned  grinds  and  pinkies  

W nol,  hides,  and  furs  ... 

Poultry  and  eggs  

"Miseella.nenns  _ 

General  merchandise  grain  machinery  and  manufactured  products 

Imports,  consisting  of  general  merchandise,  fertilizers,  machinery, 

rough  rien  etc 

97, 303 
27, 700 

2, 987,880 
2,  600,000 

Total 

125, 003 

5,  587, 880 

Two  new  lines  of  transportation  have  been  established, 
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N 5* 

IMPROVEMENT  OF  SANTEE  RIVER,  SOUTH  CAROLINA. 
REFERENCE  TO  PAST  REPORTS. 


For  description  of  river  see  page  916,  Annual  Report  for  1880.  For 
full  history  of  work  see  page  1036,  Annual  Report  for  1886.  For  new 
project  and  map  of  river  see  pages  1184  and  1186,  Annual  Report  for 
1889.  For  statement  showing  comparative  cost  of  dredging  by  contract 
and  by  hired  labor  see  pages  1171  and  1172,  Annual  Report  for  1896, 
and  page  1459,  Annual  Report  for  1897.  For  miscellaneous  expenses 
see  pages  1458  and  1459,  Annual  Report  for  1897. 

WORK  OF  PAST  YEAR. 

Work  on  the  Estherville-Minim  Creek  Canal,  which  had  been  cut  all 
the  way  through  from  Winyah  Bay  to  Minim  Creek,  a distance  of  4.8 
miles,  50  to  60  feet  wide  and  6 to  8 feet  deep,  was  continued.  There 
were  removed  167,305  cubic  yards  of  material  and  648  stumps.  Includ- 
ing all  expenditures  the  total  cost  per  cubic  yard  was  9£  cents.  The 
accompanying  map  shows  the  location  of  previous  work  and  that  done 
during  the  past  year.  The  sawmill  owned  by  the  United  States  was 
kept  in  operation  during  a part  of  the  year ; 118,598  feet,  B.  M.,  lumber 
was  sawed. 

Banks  on  Government  land  were  maintained. 

Two  new  lines  of  transportation  have  been  established  during  the 
year. 

This  river  is  tributary  to  the  collection  district  of  Georgetown,  S.  C.  Georgetown 
is  the  port  of  entry.  Amount  of  duties  collected  in  calendar  year  1897,  none. 


Money  statement. 


July  1, 1897,  "balance  unexpended $24  987.58 

June  30, 1898,  amount  expended  during  fiscal  year * \Q}  784’  72 

July  1, 1898,  balance  unexpended 8 202. 86 

J uly  1, 1898,  outstanding  liabilities 1'  200. 00 

July  1, 1898,  balance  available 7?  002. 86 


{Amount  (estimated)  required  for  completion  of  existing  project 103,  450.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1900  20,  000. 00 

Submitted  in  compliance  with  requirements  of  sections  2 of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

For  this  improvement  the  following  appropriations  have  been  made: 


By  act  of  Congress — 

Approved  March  3, 1881 $22,  000 

Passed  August  3,  1882 20,  000 

Approved  July  15, 1884 15,  000 

Approved  August  5,  1886 18,  750 

Of  August  11,  1888 24,  000 

Approved  September  19, 1890  30, 000 


By  act  of  Congress — 

Approved  July  13, 1892 $30,  000 

Of  August  18,  1894 40,  000 

Passed  June  3,  1896 48,  000 


Total 247,750 


Total  expenditures,  including  June  30,  1898,  $239,547.14. 
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COMMERCIAL  STATISTICS. 


Articles. 


OUTWARD  FREIGHTS. 


Cotton , . 

Rosin barrels. 

Spirits  of  turpentine .do. . . 

Timber pieces. 


Timber . 

Shingles ----- 

Lumber... feet. 

Railroad  ties - - - - 

Wool pounds. 

Hides ....do... 

Seed  oats bushels. 

Rice do--- 

Staves - - - 

Wood - cords. 

Game  and  fish 


Total - 

INWARD  FREIGHTS. 


1891. 


Humber.  Tons 


20, 000 

140,  000 

25.000 

12,  000 

3. 000,  000 

2. 000,  000 

23,  000 

50. 000 
15,  000 

7,  000 
100,  000 
500,  000 

10. 000 


Fertilizers 

Groceries,  provisions,  etc 

Dry  goods 

Boots,  shoes,  etc 

Hardware,  implements,  machinery  - 


Grand  total. 


5,  000 
24,  500 
4, 687 
18,  000 

1,  500 
3,  333 
1,610 

25 

8 

210 

2,  200 

500 

10,  000 

15 


71,  588 


7,  500 
11,  667 
4,000 
4,  000 
1,500 


Value. 


$850,  000 
175,  000 

350. 000 
60,  000 
15, 000 
20,  000 

6,  900 
15,  000 

1,  500 
4,  200 

150. 000 

2,  500 

12,  000 

1,500 


1892. 


Number.  Tons.  Value. 


100,  255 


1,  663,  600 


225, 000 
350,  000 
225, 000 
200,  000 
80,  000 


2, 743,  600 


22,  000 
150,  000 
26, 000 
21, 000 
3,  500,  000 
2,  000,  000 
35,  000 
50,  000 
20, 000 
8,  000 
140,  000 
400, 000 
12, 000 


5,  500 
30,  000 
5, 100 
25, 200 

1,  750 

2,  000 

2,  800 

25 
10 
184 
3, 220 
1,  000 
12,  000 
34 


88,  823 


4,  600 
6,  600 
4,  500 

4. 000 

2. 000 


110,  523 


$800, 000 
185,  000 

355. 000 
90, 000 
17, 500 
20,  000 
10,  500 
12,  500 

1,600 
4,  800 

175.000 

2,200 

15,  000 
1,  700 


1, 690, 800 


230,  000 
330, 000 
225,  000 
200,  000 
100,  000 


2,  775,  800 


Articles. 


OUTWARD  FREIGHTS. 


Cotton , 

Rosin barrels. 

Spirits  of  turpentine .do. . . 

Timber pieces . 

Shingles ----- 

Lumber ieet . 

Railroad  ties - - - 

Wool pounds. 

Hides ----do:-- 

Seed  oats bushels. 

Rice d0--- 

Rice,  rough do... 

Staves - ; - - 

Wood cords. 

Game  and  fish  


Number. 


22, 000 
161,000 
26,  450 
23,  000 


Tens. 


Total 


INWARD  FREIGHTS. 


General  merchandise 

Fertilizers 

Groceries,  provisions,  etc  . . 

Dry  goods - 

Boots,  shoes,  etc 

Hardware,  implements,  etc. 


Grand  total . 


46. 000 

50. 000 
20,  000 
10,  000 

'i25,6o6' 

500,  000 

10. 000 


5,500 
35, 000 
5, 200 
39, 400 


Value. 


3, 500 
25 
10 


30,  000 
500 
10,  000 
45 


102, 482 


21, 700 


$700, 000 
191,  000 

361. 000 

131. 000 


13,  800 
12,  500 
12,  000 
6,000 

'iso,' 666 
2,  000 
12,  500 
2,  300 


1894. 


Number. 


15. 000 
135,  000 

23,  000 

28. 000 

4. 000,  000 

2. 000.  000 
62,  000 
50,  000 
25,  000 
11,  000 
80,  000 

”"466,666 
15,  000 


Tons. 


124, 182 


1, 594,  600 


1, 085,  000 


2,  679, 600 


4,200 
27,  000 
4,  700 
32, 400 
2, 000 
2,  500 
4, 400 
25 
13 
256 
1,  600 

"i,’6o6 

15,  000 
34 


95,: 


4,  800 

6,  000 

4. 000 
3,500 

2. 000 


115, 


Value. 


$575, 000 
164,  000 
318,  000 
143, 000 
20,  000 
25,  000 
18,  600 
12,  500 
2,  000 
4, 950 
48,  000 

"‘"2, ’266 

15, 000 
1,  750 


1,350,000 


250,  000 

300. 000 

200. 000 
175,  000 
100,  000 


2, 375, 000 
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Articles. 


OUTWARD  FREIGHTS. 

Cotton bales. 

Rosin barrels. 

Spirits  of  turpentiue do... 

Timber pieces. 

Lumber feet,  B.  M. 

Railroad  ties 

Wool pounds. 

Hides do... 

Seed  oats bushels. 

Rice,  rough do. .. 

Staves 

Wood cords. 

Game  and  fish 

Shingles 


Total 


INWARD  FREIGHTS. 


Fertilizers 

Dry  goods 

Groceries,  provisions,  etc  . 

Boots,  shoes,  etc 

Hardware,  machinery,  etc. 


Grand  total . 


1895. 


Humber. 


15. 000 
140,  000 

20,  000 

24. 000 
3, 000,  000 

60,  000 

60. 000 

12,  000 

8,  000 
160,  000 
400,  000 
15,  000 


5,  000, 000 


Tons. 


3,  750 
24,  500 
3,750 
36,  000 
3,  000 
4, 400 
30 
6 

184 
3, 520 
1,000 
15,  000 
50 
2,  500 


97,  690 


20,  000 


117,  690 


Value. 


$450, 000 
160,  000 
260,  000 
120, 000 
30,  000 

15,  000 

16,  800 
500 

4,  000 
120,  000 
4,  000 
22,  000 
2, 500 
20,  000 


1,  224, 1 


1,  000, 000 


2,  224,  800 


Humber.  Tons.  Value 


1,  400 
140, 000 

2,  500 
24,  000 

2,  500,  000 
60,  000 
50,  000 
28,  000 
10,  000 
100,  000 
400,  000 
15,  000 


2,  000,  000 


3,  500 
28,  000 

6,  250 
48,  000 
4, 166 

4,  200 

25 
14 
230 
2,  200 
400 
15,  000 
150 
1,000 


113, 135 


5,  000 
3,  500 

6,  000 
3,500 
3, 000 


134, 135 


$427,  000 
172,  000 
375,  000 
96,  000 
25,  000 
15,  600 
6,000 

1,  500 
4,  000 

95,  000 

2,  000 

15, 000 

7,500 

8,  000 


1,  249,  600 


200, 000 
175,  000 
280,  000 
150,  000 
150,  000 


2,  204,  600 


Artioles. 


OUTWARD  FREIGHTS. 

Cotton bales. 

Rosin barrels. 

Spirits  turpentine do. . . 

Timber pieces. 

Shingles 

Lumber feet,  B.  M. 

Railroad  ties 

Wool pounds. 

Hides do... 

Seed  oats bushels. 

Rice,  rough do. .. 

Staves 

Wood cords. 

Game  and  fish 


Total . 


INWARD  FREIGHTS. 


Fertilizers 

Dry  goods 

Groceries,  provisions,  etc  . 

Boots,  shoes,  etc 

Hardware,  machinery,  etc. 


Grand  total . 


1897. 


Humber. 


15. 000 
150,  000 

28,  000 
12,  000 
2, 000,  000 
2,  500,  000 
50,  000 
70,  000 
2,  900 

12. 000 
130,  000 
300,  000 

15,  000 


Tons. 


4,  000 
30,  000 

7. 000 
24, 000 

1.000 

2,  500 

3,  500 

35 
14 
192 
21, 125 
600 
17,  250 
90 


111,  306 


7,  500 
3,700 
7,  000 
1,  500 
3,  200 


134,  206 


Value. 


$480,  000 
175,  000 
395,  000 
80,  000 
8, 000 
25,  000 
12,  500 
10,  500 
1,740 
4,200 
130,  000 
22,  000 
15,  000 
9,  000 


1, 367,  940 


210,  000 
135,  000 
187,  000 
100,  000 
160,  000 


2, 159, 940 


1898. 


Humber.  Tons. 


16, 000 
152,  000 
28,  300 
10,  000 
2,  000,  000 
2, 500,  000 
50,  000 
70,  000 
30,  000 
10,  000 
150,  000 
300,  000 
15, 000 


4,200 
30,  000 
7,075 
20,  000 
1,  000 

2,  500 
3, 500 

35 

15 

230 

3,  300 
600 

17,  250 
100 


89,  805 


6,  500 
3, 900 
7,300 
1,  500 
3,  200 


112,  205 


Value. 


$495, 000 
180, 000 
397,  000 
65,  000 
8,  000 
25,  000 
12,  500 
10.  500 
1,  800 
4, 000 
160,  000 
22,  000 
15,  000 
10, 000 


1, 405,  800 


200,  000 

147,  000 

191. 000 

100,  000 

160. 000 


203,  800 


Two  new  lines  of  transportation  have  been  established. 
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N 6. 

IMPROVEMENT  OF  WATEREE  RIVER,  SOUTH  CAROLINA. 
REFERENCE  TO  PAST  REPORTS. 

For  preliminary  examination,  see  page  914,  Annual  Report  for  1880. 
For  map  of  river  see  page  1190,  Annual  Report  for  1889. 

WORK  OF  PAST  YEAR. 

Snaking  and  clearing  banks  were  done  at  points  on  the  r^er 

- — “ii  a »vsi££ss 

0„Q0.„  nnrl  1 3 cords  of  small  snags  were  removed.  Of  the  total  amount; 
exneXd  four  tenths  were  used  on  the  channel  and  six-tenths  were  used 
on^ the  banks.  The  removal  of  each  obstruction  cost,  approximately, 

28Toe“maintain  this  improvement  there  will  be  required  $6,000  per 
annum. 


$2  793  41 
338.39 

July  1,  1898,  balance  unexpended - 

Amount  that  can  be  prodtably  expended  for  maintenance  in  fiscal  year  ^ ^ ^ 

Si^mit^d incompliance" with  requiremente  of'sectYone^  2* 

I * harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

For  this  improvement  the  following  appropriations  have  been  made: 

By  act  of  Congress— 

Approved  July  13,1892  snn 

Of  August  18, 1894 2,500 

Passed  June  3, 1896 5,  000 


! 


By  act  of  Congress- 

Approved  March  3, 1881 OUU 

Passed  August  2, 1882 15,  000 

Approved  July  5, 1884  5,000 

Approved  August  o,  188b h ow 

Of  August  11, 1888 12,000 

Approved  September  19, 1890.  12, 500 

Total  expenditures,  including  J une  30, 1898, 


Total 70,000 

9,661.61. 


COMMERCIAL  STATISTICS. 


Articles. 

1891.  1 

1892. 

Num- 

ber. 

Tons. 

Value. 

Num- 

ber. 

Tons. 

Value. 

OUTWARD  FREIGHTS. 
Cotton-seed  oil 

415 

270 

104 

54 

27$ 

10 

15 

175 

220 

$20, 750 
3, 780 
605 
25 
300 
1, 250 
12,  500 

617 

395 

135 

154 

91 

135 

15 

200 

700 

161 

$21,  COO 
4,  345 
2,  700 
45 

2,200 
7, 000 
8,  750 

t/OXiOH-Dccu  

bushels. . 

...barrels., 
bushels. . 

1,000 
10, 000 

3,  500 
7, 000 

39, 210 

46, 640 

INWARD  FREIGHTS. 

400 

12,000 

788 

39, 400 

general  - 

1, 005$ 

t 51, 210 

2,  244 

86, 040 
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Articles. 

1893. 

1894. 

Num- 

ber. 

Tons. 

Yalue. 

Num- 

ber. 

Tons. 

Yalue. 

OUTWARD  FREIGHTS. 

Cotton bales.. 

Staves 

570 

143 

$20,  950 

500 
5, 000 
1,  400 
378 
500 
8,  000 

125 

10 

196 

91 

10 

16,  000 
200 

$15, 000 
300 
1,540 
4,  725 
500 
40,  000 
4,  940 

Rosin .barrels. . 

Cotton-seed  oil do 

Rice,  rough .bushels. . 

Cypress  logs 

18, 000 
470 
10,  000 

3,  600 
112 
230 

36,  000 
8, 190 
10,  000 

Fertilizers 

Oak  staves..... 

7,  000 
12 

17 

12 

42 

216 

y \bales . . 

6 

84 

Cotton  seed tons.. 

Linters  

483 

30 

20 

483 

8 

20 

10,  626 
600 
60 

27 

7 

25 

270 

75 

Cotton-seed  hulls tons.. 

Total 

4,  625 
1,  617 

86,  684 
31,  045 

16,  730 
1,345 

67, 434 
26,  900 

INWARD  FREIGHTS. 

General  merchandise  and  supplies 

Grand  total 

6,  242 

117,  729 

18,  075 

94, 334 

Articles. 

1895. 

Number. 

Tons. 

Yalue. 

OUTWARD  FREIGHTS. 



450 
10, 000 
1, 100 
1,  000 
10,  000 
2, 000 

112 

10 

193 

22 

20,  000 
200 
40 

$13, 500 
200 
1,  375 
750 
50,  000 
4,  940 
800 

:v -fiEfr- 

Cypress  timber .7.  . .7. sticks ‘‘ 

Fertilizers  from  cotton  seed  mills ' ' ' 

Other  produce.  . ' backs.. 

Total 

INWARD  FREIGHTS. 
General  merchandise 

20,  577 
1, 120 

71, 565 
56,  000 

Grand  total 

21,  697 

127,  565 

Articles. 

1896. 

Number. 

Tons. 

Yalue. 

OUTWARD  FREIGHTS. 

Linters 

PftfitOTl . QPPfl  All  

400 

400 

100 
100 
142 
700 
200 
125 
1,  500 
30,  000 
125 

$16, 000 
1,200 
9,  000 
14, 700 
4,  000 
3, 125 
37,  500 
60,  000 
2,  500 

Cottonseed barrels.. 

Cotton-seed  meal Dales . . 

Fertilizers 

600 
4, 000 

Timber... ,.  , 

Grain ..sticks.. 

Total 

15, 000 
5, 000 

INWARD  FREIGHTS. 
General  merchandise 

32, 992 

1,  510 

500 

148, 025 

75, 500 
10,  000 

Grand  total 

35,  002 

233,  525 
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Commercial  statistics — Continued. 


1897. 

1898. 

Articles. 

Num- 

ber. 

Tons. 

Value. 

Num- 

ber. 

Tons. 

Value. 

OUTWARD  FREIGHTS. 

500 

100 

$15,  000 

500 

125 

$15, 000 

c non 

550 

125 

800 

100 

200 

115 

5, 000 
9,  600 
2,  000 
4,  000 
2,  000 

550 

12o 

800 

D,  UUU 

9, 600 
2,  000 
4,000 

2,  000 

2, 000 

100 

200 

5,  000 

5, 000 

88 
-1  1 A 

2, 000 

Rice,  rough 

5, 000 

110 

20 

40, 000 

5,  000 
200 

80, 000 

5, 000 

41U 

20 

D, 

200 

20, 000 

40, 000 

80,  000 

160, 000 

41,  570 

122,  800 

81,  568 

204, 050 

INWARD  FREIGHTS. 

1, 000 
1,  200 

20,  000 
60,  000 

1,000 
1,  000 

20, 000 
50,  000 

43,770 

202, 800 

83,  568 

274,  050 

N 7. 


IMPROVEMENT  OF  CONGAREE  RIVER,  SOUTH  CAROLINA. 

REFERENCE  TO  PAST  REPORTS. 

For  preliminary  examination  see  page  1140,  Annual  Rep°rt  for 
For  map  of  river  see  page  1194,  Annual  Report  for  1889.  For  P^ect 
and  estimate  for  lock  movable  dam  at  Granby  see  page  1184,  Annual 
Report  for  1896. 

WORK  OF  PAST  YEAR. 

A snag  boat  was  run  over  the  river  at  intervals,  keeping  the  impor- 
tant parts  of  the  stream  clear  of  obstructions.  From  the  banks,  573 
trees  and  38  cords  of  brush  were  cut;  from  the  chaunel,  346  logs,  103 
stumps,  173  large  snags,  and  8 cords  of  small  snags  were  removed. 

To  comply  with  the  provisions  of  the  approved  project,  which  con- 
templates a thoroughly  cleared  channel  4 feet  deep  over  the  “avi|ab  e 
length  of  the  river,  some  dredging  will  be  necessary.  Until  the  shoals 
on  where  there  are  less  than  4 feet  depth  are  removed,  no  regular  line 

°f  AftermtheVroject  ircompleteYthere  will  be  required  $6,000  per  annum 
for  maintenance. 

This  river  is  tributary  to  the  collection  district  of  Georgetown,  S.  °-  George- 
town is  its  port  of  entry.  Amount  of  duties  collected  in  calendar  year,  1897,  none. 

Money  statement, 

$1.  678. 07 

July  1. 1897,  balance  unexpended  V qsi  59 

June  30,  1898,  amount  expended  during  fiscal  year ’ 

326  48 

July  1, 1898,  balance  unexpended 

f Amount  (estimated)  required  for  completion  of  existing  project  ..  23,  500. 00 

J Amountthat  can  be  profitably  expended  in  fiscal  year  ending  June  30  1900  1, 500. 00 

\ Submitted  in  compliance  with  requirements  of  seci fcl°n®  2 
[ harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 
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For  this  improvement  the  following  appropriations  have  been  made: 


By  act  of  Congress — 

Approved  August  5,  1886 

Of  August  11,  1888  

Approved  September  19,  1890. 

Approved  July  13,  1892 

Of  August  18,  1894 

Passed  June  3,  1896  


$7,  500 
7, 500 
5,  000 
5,  000 
4,000 
2,  000 


Total 

Total  expenditures,  including  June  30,  1898,  $30, 673.52. 


31, 000 


COMMERCIAL  STATISTICS. 


Articles. 

1891. 

1892. 

Num- 

ber. 

Tons. 

Value. 

Num- 

ber. 

Tons. 

Value. 

OUTWARD  FREIGHTS. 

Spirits  of  turpentine barrels 

Rosin 

Cotton  seed tons..* 

100 
218 
8,  200 

25 

41 

1,435 

$5, 000 
4, 360 
11,  480 

150 
303 
10,  975 

38 

30 

2,743 

275 

$5, 250 
7,  575 
16, 450 
2,  750 

INWARD  FREIGHTS. 

General  merchandise 

1, 501 
900 

20,  840 
27,  000 

3, 086 
600 

32, 025 
30, 000 

VXIoJJLU.  tUtdl.. 

2,401 

47, 840 

3,  686 

62,  025 

Articles. 

1893. 

1894. 

Num- 

ber. 

Tons. 

Value. 

Num- 

ber. 

Tons. 

Value. 

OUTWARD  FREIGHTS. 

225 
250 
6,  5C0 
500 
500 

56 
50 
1, 300 
75 
500 

$7, 875 
3,  750 
13, 000 
1, 500 
5,  000 

Spirits  oi  turpentine  "barrels 

Resin do 

Cottonseed + 

200 
1, 600 

50 

224 

$3,  500 
1,  760 

timber sticks.. 

**3,*66o* 
1,  200 

*6, ’666’ 
1,500 

is,' 666 

7, 500 

T1  At  0.1 

JLOUtl  

INWARD  FREIGHTS. 

General  merchandise 

1, 981 
800 

31, 125 
40,000 

7,  774 
200 

30,  760 
10,  000 

frTflTlH 

2,781 

71,125  . 

7,974 

40,  760 

Articles. 

1895. 

Number. 

Tons. 

Value. 

OUTWARD  FREIGHTS. 

Cotton , . 

Cottonseed bales.. 

Cotton-seed  meal sacks.. 

Rosin ...do.... 

Total 

300 
3, 500 
350 
2, 000 
4,  000 

75 
350 
18 
350 
8, 000 

$9, 000 
3,  500 
700 
2,  500 
20, 000 

INWARD  FREIGHTS. 

General  merchandise 

8,793 

200 

35, 700 
10,000 

Grand  total 

8,993 

45, 700 

ENG  98 81 
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Commercial  statistics — Continued. 

1896. 

Articles. 

£ 

dumber. 

Tons. 

Value. 

OUTWARD  FREIGHTS. 

bales.. 

Spirits  turpentine .bales . . 

Lumber 

Staves : 

500 
2,300 
. 600 
11,  300 
8,  500 
120, 000 

135,  000 
100, 000 
7,  000 

125 

460 

150 

565 

170 

200 

337 
100 
14,  000 

$20, 000 
5, 750 
9, 000 
11,  300 
4,250 
2,  400 

2, 700 
500 
28,  000 

Pine s tic  t s . . 

16, 107 

600 
1,  600 

83, 900 

15,  000 
80, 000 

; INWARD  FREIGHTS. 



General  merchandise - 

18,  307 

178, 900 

Articles. 

1897. 

Humber. 

Tons. 

Value. 

OUTWARD  FREIGHTS. 

bales.. 

Spirits  turpentine bales . . 

Hay busbels.. 

Grain 

Staves,  oak  and  . . . sticks  - . 

100 
1, 000 
200 
1, 200 
1,  500 
40,  000 
20,  000 

20 
200 
40 
60 
37 
100 
40,  000 

$3, 000 
2,  000 
3, 000 
1,200 
700 
3,  200 
80,  000 

40, 457 

300 

100 

93, 100 

15,  000 
2, 000 

INWARD  FREIGHTS. 

40, 857 

110, 100 

Articles. 

1898. 

Humber. 

Tons. 

Value. 

OUTWARD  FREIGHTS. 

bales. 

Cotton  sacks. 

Cotton  seed 

Cotton-seed  meal barrels. 

Rosin - * do.. 

Spirits  turpentine bales. 

Hay bushels. 

Timber - 

400 

3. 500 

! 2*666 

200 
1,000 

1.500 
40, 00C 

100 

350 

25 

350 

50 

50 

i 37 

i 80, 000 

$12, 000 
3, 500 
500 

4. 000 

3.000 

1. 000 
700 

160, 000 

80,962 

184, 700 
i 15, 000 

i 2, 000 

INWARD  FRIEGHTS. 

General  merchandise ' ' 

300 

..  81,362 

! 201, 700 
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IMPROVEMENT  OF  HARBOR  AT  CHARLESTON,  INCLUDING  SULLIVANS 
ISLAND  AND  MOUNT  PLEASANT  SHORE,  SOUTH  CAROLINA. 


REFERENCE  TO  PAST  REPORTS. 

For  history  of  operations  to  June  30,  1888,  see  page  970,  Annual 
Eeport  for  1888.  For  modified  project,  including  estimates,  see  page 
1150,  Annual  Eeport  for  1889.  For  full  history  of  all  operations  up  to 
and  including  the  completion  of  the  jetties,  with  full  discussion  of  the 
projects  and  costs,  see  page  1189,  Annual  Eeport  for  1896. 


WORK  OF  PAST  YEAR. 


Work  under  an  informal  agreement  with  Jacob  Friday  & Sons  for 
raising  the  inner  end  of  the  North  Jetty  was  continued  until  Septem- 
ber 17,  on  which  date  it  was  completed.  During  the  fiscal  year  7,779 
short  tons  of  stone  were  deposited  on  the  jetty  from  220  to  700  feet  from 
the  shore  end,  and  1,569  short  tons  within  low-water  line.  Prior  to 
June  30,  1897,  there  had  been  deposited  under  this  agreement  2,316 
tons  beyond  low  water  and  330  tons  at  low  water,  making  a total  of 
10,095  tons  beyond  and  1,899  within  the  low- water  line.  Most  of  this 
stone  was  in  pieces  from  1 ton  to  7 tons  in  weight.  Of  the  latter 
amount  some  was  in  smaller  pieces,  viz,  from  50  to  500  pounds  in  weight. 
The  jetty  was  extended  inward  about  200  feet  and  raised  considerably 
above  high  water.  J 


The  dredge  Charleston  worked  until  October  9,  at  which  time  she  was 
sent  to  Newport  News,  V a.,  for  repairs,  as  she  was  leaking  badly. 
Kesuming  work  on  November  2 she  continued  working  until  June  25 
with  occasional  intermissions  for  minor  repairs  to  her  machinery.  It 
having  been  found  when  she  was  at  Newport  News  in  October  that  she 
needed  more  extensive  repairs,  a contract  for  this  work  was  made  with 
the  Newport  News  Dry  Dock  and  Shipbuilding  Company,  and  she  left 
Charleston  for  that  place  on  July  1,  1898.  She  removed  and  dumped 
the  year  183,429  cubic  yards  of  material  from  the  outer  and 
206,841  cubic  yards  from  the  inner  shoal. 

Only  one  partial  survey  was  made  during  the  year.  This  was  com- 
pleted m January,  1898,  and  a copy  is  submitted  herewith.  It  shows 
a channel  not  less  than  21  feet  deep  at  low  water,  but  rather  too  narrow 
and  crooked  for  safe  navigation.  There  is  a good  channel  at  least  20 
teet  deep  at  low  water.  The  shading  on  the  chart  is  made  to  show  the 
channel  of  over  21  feet.  This  is  not  over  75  feet  wide  at  the  narrowest 
part.  At  the  outer  end  there  is  a distance  of  about  700  feet  on  center 
Hue  of  the  dredge  cut  where  less  than  21  feet  depth  is  shown.  The 
shoalest  sounding  on  this  line  is  20.3  feet. 

The  seaward  movement  of  the  outer  shoals  is  maintained,  but  these 
shoals  continue  to  diminish  in  area.  The  area  of  less  than  21  feet  at 
low  water  between  the  extended  lines  of  the  jetties  and  beyond  the 
ends  was  153  acres  in  June,  1897,  and  144  acres  in  January,  1898.  The 
area  less  than  18  feet  was  82  acres  in  1897,  and  77  acres  in  January,  1898. 
The  area  less  than  15  feet  was  48  acres  in  1897,  and  45  acres  in  1898. 
Ihe  area  less  than  12  feet  was  8 acres  in  1897,  and  6 acres  in  1898. 

Ihere  has  been  no  examination  of  the  jetties,  but  no  material  changes 
have  appeared  in  their  exposed  portions. 
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The  high-water  line  east  of  the  North  Jetty  on  Sullivans  Island  has 
advanced  seaward  as  a result  of  the  work  done  last  summer,  but  there 
has  been  no  accretion  west  of  this  jetty  so  far  as  can  be  detected  by 
inspection. 

This  work  is  in  the  collection  district  of  Charleston  | C.,  which  w the  port  of 
entry.  Amount  of  duties  collected  in  the  calendar  year  1897,  $7b, 802.23. 


Money  statement . 


July  1, 1897,  balance  unexpended  

June  30, 1898,  amount  expended  during  fiscal  year. 


.$180,  636. 70 


July  1, 1898,  balance  unexpended 

July  1, 1898,  outstanding  liabilities  u 

July  1 1898,  amount  covered  by  uncompleted  contracts 1,  500.  UO 


122,  019.  62 


3,  315. 00 


118,  704.  62 


July  1, 1898,  balance  available - 

For  this  improvement  the  following  appropriations  have  been  made: 


By  act  of  Congress- 

Approved  June  18, 1878 . 
Approved  March  3, 1879. 
Approved  June  14, 1880  . 
Approved  March  3, 1881. 
Passed  August  2, 1882 — 
Approved  July  5, 1884  .. 
Approved  August  5, 1886 
Of  August  11, 1888 


$200,  000 
200,  000 
170,  000 
175,  000 
300,  000 
250,  000 
187, 500 
350,  000 


By  act  of  Congress- 

Approved  Sept.  19, 1890 ... 
Approved  July  13, 1892  ... 
Approved  March  3, 1893 — 
Approved  August  18, 1894  . 
Approved  March  2, 1895 — 


Total 


$370,  000 

225. 000 

750. 000 

450. 000 
500,  000 

4, 127,  500 


Total  expenditures  to  June  30, 1898,  $4,064,079.76. 


Abstract  of  proposals  for  furnishing  materials,  docicing,  and  repairing  dredge  Charles- 
^ton”rece^e^iri response  to  advertisement  of  March  31, 1898,  and  opened  April  30, 1898, 
by  Major  E.  H.  Euffner,  Corps  of  Engineers . Price. 

Informal. 

Newport  News  Shipbuilding  and  Dry  Dock  Co 281  06 

S,  W.  Skinner  (only  one  copy  bid,  no  bond) » 

Contract  in  force. 


Contract  for 

Name  of  contractor. 

Date  of 
approval. 

Date  of  com- 
mencement. 

Date  of 
completion. 

Repairing  dredge  Charleston. 

Newport  News  Shipbuilding 
and  Dry-  Dock  Co. 

June  24, 1898 

June  1,  1898 

Aug.  1,  1898 
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The  high-water  line  east  of  the  North  Jetty  on  Sullivans  Island  has 
advanced  seaward  as  a result  of  the  work  done  last  summer,  but  there 
has  been  no  accretion  west  of  this  jetty  so  far  as  can  be  detected  by 
inspection. 

This  work  is  in  the  collection  district  of  Charleston i,  B 1.  C.  ,^hich  is  the  port  of 
entry.  Amount  of  duties  collected  in  the  calendar  year  1897,  $76,802.23. 


Money  statement. 


.$180,  636. 70 


July  1, 1897,  balance  unexpended  fii7  08 

June  30, 1898,  amount  expended  during  fiscal  year ; • 


July  1, 1898,  balance  unexpended 

July  1, 1898,  outstanding  liabilities ------  ***  *v a kaa  nn 

July  1, 1898,  amount  covered  by  uncompleted  contracts 2, 500.  00 


122,  019. 62 


3, 315. 00 


July  1, 1898,  balance  available 118, 704‘ 62 

For  this  improvement  the  following  appropriations  have  been  made: 

By  act  of  Congress- 

Approved  June  18, 1878  — 

Approved  March  3, 1879  — 

Approved  June  14, 1880  . . . 

Approved  March  3, 1881 — 

Passed  August  2, 1882 300,  000 

Approved  J uly  5, 1884  ... . 250,  000 

Approved  August  5, 1886 . . 187, 500 

Of  August  11, 1888 350,  000 

Total  expenditures  to  June  30, 1898,  $4,064,079.76. 


$200,  000 
200,  000 
170,  000 
175,  000 


By  act  of  Congress- 

Approved  Sept.  19, 1890  . . . 
Approved  July  13, 1892  ... 
Approved  March  3, 1893 — 
Approved  August  18, 1894  . 
Approved  March  2, 1895. .. 


Total 


$370,  000 

225. 000 

750. 000 
450,  000 
500,  000 

4, 127,  500 


by  Major  E.  H.  Buffner,  Corps  of  Engineers.  Price 


S.  J.  Pregnall - - - - * * * * * y * * ’ ’ 

Newport  News  Shipbuilding  and  Dry  Dock  Co 
S,  W.  Skinner  (only  one  copy  bid,  no  bond) 


Informal. 
$2, 476. 88 
2, 281. 06 


Contract  in  force. 


Contract  for 

Name  of  contractor. 

Date  of 
approval. 

Date  of  com- 
mencement. 

Date  of 
completion. 

Repairing  dredge  Charleston. 

Newport  News  Shipbuilding 
and  Dry  Dock  Co. 

June  24, 1898 

June  1, 1898 

Aug.  1,  1898 

LOW  mTHR  DEPTHS 

get 

JETTY  CHANNEL 

CHARLESTON, S.C. 
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Arrim!a  and  cl~3  of 

ARRIVED. 


Year. 


1875. 

1876. 

1877. 

1878. 

1879. 

1880. 
1881. 
1882. 


1884. 

1885. 

1886. 

1887. 

1888. 

1889. 

1890. 

1891. 

1892. 

1893. 

1894. 

1895. 
1896.. 


Coastwise. 


No.  Tods.  Crew, 


504 
471 
400 
396 
383 
441 
412 
410 
345 
425 
375 
901 
927 
a 924 
6339 
c410 
of  417 
e 388 
/338 
9 327 
6369 
£333 
.7458 


382,  018 
340,  439 
324,  919 
322,  527 
326,  681 
388, 026 
399,  732 
384,  690 
277,  538 
304,  382 
268,  477 
550,  209 
656, 949 
601,  771 
481,  718 
600,  776 
680,  776 
625,  880 
566, 923 
574,  423 
625, 121 
583, 438 
782,  031 


11,  949 
10, 113 
9,  885 
9,  623 
10,  027 
20,  641 
10,  377 
9,  446 
7,  629 
9, 822 
9,  637 


Foreign  ports. 


American  vessels. 


No.  Tons.  Crew. 


9,708 

13,  677 
15,  695 

14,  705 
13, 106 
13, 155 
14,  328 
14,  251 
19, 135 


13, 144 
11, 898 
13,  972 
19, 935 
12,  505 
12,412 
9,  430 
4, 807 
3,  002 
3,  910 

2,  344 

3,  714 
7,  074 
7,  750 
6, 985 
7,  205 

4,  665 
5,138 
6,  622 

4,  765 

5,  569 
7,  058 
3, 495 


Foreign  vessels. 


No.  Tons.  Crew. 


326  198 

335  224 


455 

319 

327 

272 

224 

157 

145 

97 

131 

199 

252 

216 

242 

179 

193 

202 

137 

197 

170 

125 


249 

191 

257 

200 

239 

214 

187 

182 

127 

127 

136 

120 

150 

87 

108 

100 

57 

74 

107 


88,  879 
101, 272 
105, 480 
163,  368 
121,  503 
110,  771 
121,  077 

105,  647 

113,  768 
134,  076 

106,  233 

114,  507 
67, 257 
72,  921 
87, 101 
81,518 

119, 199 
69,  091 
92,  532 
100,  213 
51,  666 
75,  564 
133, 486 


a Of  these, 
b Of  these, 
cOf  these, 
<2  Of  these, 
eOf  these, 
/Of  these, 
pOf  these, 
A Of  these, 
tOf  these, 
j Of  these, 


2,  404 
2,  768 

2,  851 

3,  967 
3, 292 

2,  595 

3,  073 
2,  648 

2,  958 

3,  269 
2,  586 
2,  646 
1,  607 
1,779 

1,  979 
1,828 

2,  383 
1,416 
1,  970 
1,  856 

999 

1,390 

2,267 


Total. 


No.  Tons. 


740 
739 
668 
772 
668 
670 
703 
645 
610 
690 
577 
1, 103 
1,084 
1,  085 
496 
565 
594 
503 
474 
449 
447 
429 
575 


484,  041 
453,  609 
444,  371 
505,  830 
460,  659 
511,  209 
530,  239 
495, 144 
394,  308 
442,  368 
377,  054 
668,  403 
731,  280 
682, 442 
575, 804 
689,  499 
804,  640 
700, 109 
666,  077 
679,  401 
682,  356 
666, 060 
919,  012 


MB 


Crew. 


14, 379 
13,  216 

13,  044 

14,  045 
13,  638 
13,  563 
13,  722 

12,  318 
10,  744 

13,  236 
12,  320 


11,  903 

15,  745 
18,  257 

16,  314 
15,  278 
15, 148 
15,  524 
15, 811 
21, 527 
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Arrivals  and  clearance,  of  vessels  and  commerce  at  Charleston,  S.  C„  efc.-Contmued. 


Year. 


1875.. . 

1876.. . 

1877.. . 

1878.. . 

1879.. . 

1880.. . 
1881.. 
1882.. 

1883.. 

1884.. 

1885.. 

1886.. 

1887.. 

1888.. 

1889.. 

1890.. 

1891.. 

1892. 

1893. 

1894. 

1895. 

1896. 
1897- 


CLEARED. 


Coastwise. 


No. 


Tons. 


461 
431 
335 
266 
287 
296 
268 
147 
98 
212 
191 
890 
888 
a 911 
546 
c2l 
d39 
e26 
/49 
g 46 
584 


..  j96 


328, 266 
278, 744 
234, 429 
172, 988 
188, 212 
190, 733 
187, 569 
113,  699 
48, ,714 
116,  020 
99,  658 
543, 259 
610,  646 
580, 468 
358,  596 
12,  863 
21, 197 
29,  752 
47, 756 
36, 760 
86, 420 
90, 106 
106,  359 


Crew. 


Foreign  ports. 


American  vessels. 


Crew. 


Foreign  vessels. 


10, 830 
9,  095 
7,719 
5,801 
6,  268 
6,348 
5,  942 
3,690 
2,  018 

4,  555 

5,  047 


778 
292 
436 
565 
978 
723 
1,  915 
1,  882 
1,879 


No. 

57 

60 

35 

45 

34 

45 

32 

40 

27 

31 

24 

25 

28 
30 
25 
41 

32 
28 
29 
22 
13 

8 

7 


Tons. 


24,  679 

23,  598 
22, 767 

24,  397 
11, 282 
23, 210 

9,239 

7,375 

4,  560 
7,845 
'5, 217 
5,469 

5,  837 

5,  848 
5, 080 

10, 161 

6,  887 
5, 760 
5,  761 
5,422 
2,  283 
1,487 
1, 364 


No. 


555 

546 

423 

479 

292 

481 

255 

273 

181 

217 

164 

165 
189 
211 
174 
318 
216 

197 

198 
152 

96 

51 

49 


211 

230 

250 

398 

278 

246 

278 


Tons. 


Crew. 


276 

204 

201 

173 

144 

165 

166 
164 
111 
100 

90 

72 

67 

77 


94, 595 
103, 276 
108, 446 
149, 975 
149,  052 
155, 768 
153, 796 
158,  250 
154,  653 
161,  588 
119,  602 
126,  943 
115, 218 
96, 146 
112, 037 
126,  078 
143, 398 
89,  390 
88, 421 
97, 769 
81,  420 
74, 216 
88,  405 


2, 527 
2, 812 
2,910 
3,  591 
3,643 
3, 375 
3, 464 
3,  584 
3,  815 
3, 727 
2, 836 
2,  875 
2,  546 
2, 105 
2,495 
2,676 
2,  809 
1, 798 
1, 671 
1,715 
1,  331 
1,  343 
1, 538 


Total. 


No. 


Tons.  Crew. 


729 
721 
620 
509 
599 
587 
578 
450 
424 
519 
419 
1,116 
1,089 
1,  085 
236 
228 
255 
165 
178 
158 
169 
144 
180 


447,  540 
405,  618 
365,  662 
347, 360 
348, 546 
369,  711 
350,  604 
379,  324 
207,  927 
285, 453 
224,  467 
675. 671 
731, 701 
682, 462 
155, 713 
149, 102 
171, 482 
124, 902 
141, 938 
139,  951 
170, 123 
165,  809 
196, 128 


13,  912 
12, 453 
11,052 

14,  045 
10, 203 
10,  204 

9,  661 
7,546 
6, 014 
8, 499 
8, 047 


3,467 
3,286 
3,461 
2,  560 
2,847 

2,  590 

3,  342 
3, 276 
3,  466 


llllllll® 


COMMERCE. 


Year. 


1875.. . 

1876.. 

1877.. 

1878.. 
1879-- 

1880.. 
1881.. 
1882.1 

1883.. 

1884.. 

1885.. 


Value 
of  exports. 

Value  1 
of  imports. 

Duties 

collected. 

$19, 655, 966 
18, 088, 152 
16, 917, 492 
21, 167, 575 
18, 693, 126 
24. 939, 259 
21,927,269 
19, 907, 099 
20, 144, 365 
20, 833, 424 
15, 157, 889 
17,  410, 000 

$680,  343 
455,  562 
161, 237 
184, 127 
127, 981 
248, 158 
723,  049 
459,  970 
.467,648 
503,  504 
588, 191 
635, 000 

$80, 656. 00 
89, 168.  00 
46,  848.00 
36, 990.  00 
24,  070. 00 
46, 453. 98 
99,  066. 23 
45, 263. 33 
48, 760. 69 
36,  624.  76 
32, 741. 68 
24, 876. 00 

Year. 


1887. 

1888. 


1893. 

1894. 

1895. 

1896. 

1897. 


Value 
of  exports. 

Value 
of  imports. 

$15,288,316 
13,  006,  578 
16,080,255 
15,204,771 
21,906,076 
11,  460,  681 
11, 056,  287 
10,  877,  048 
10, 063, 605 
11, 144, 669 
10,  807, 728 

$484, 063 
625, 770 
664,  696 
836,626 
1,204,588 
368,926 
883,842 
683, 324 
522, 721 
641, 177 
1, 299, 035 

1 

Duties 

collected. 


$30,817.00 

76. 398. 00 
16,  728. 82 

18.356. 81 
24, 308. 47 
15,494. 24 
16, 689. 75 

28. 423. 01 
31, 370. 26 

19. 997. 81 
76, 802. 23 
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IMPROVEMENT  OF  WAPPOO  CUT,  SOUTH  CAROLINA. 
REFERENCE  TO  PAST  REPORTS. 

For  orijtarf  ~’3 
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WORK  OF  PAST  YEAR. 
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Under  an  informal  contract  with  Jacob  Friday  & Sons,  472  short 
T®°?  r/Pr^P /tone  were  distributed  over  the  old  work  along  the  banks 
ot  hlhott  Cut,  raising  and  reinforcing  this  revetment.  The  work  is 
now  in  good  condition. 

No  new  transportation  lines  have  been  established. 

This  work  is  in  the  collection  district  of  Charleston,  S.C.,  which  is  its  nort  of 
entry.  Amount  of  duties  collected  during  the  calendar  year  1897,  $76,802.23. 


Money  statement, 

July  b 1897,  balance  unexpended 

June  30, 1898,  amount  expended  during  fiscal  year.’.* 


$2, 370. 53 
1,  086.  00 


July  1, 1898,  balance  unexpended 2 284  53 

f Amount  (estimated)  required  f( 
j Submitted  in  compliance  with 
(.  harbor  acts  of  1866  and  1867. 


I q (®8fimated)  required  for  completion  of  existing  project  25  500  00 

{ Submitted  in  compliance  with  requirements  of  sections  2 of  river ’and  °°‘  °° 


For  this  improvement  the  following  appropriations  have  been 


By  act  of  Congress — 

Approved  March  3, 1881 $10, 000 

Passed  August  2, 1882 10,000 

Approved  July  5, 1884  3’  000 

Approved  Augu st  5, 1886 ....  5,  000 

Of  August  11, 1888 5,  000 

Approved  September  19, 1890  10,  000 


By  act  of  Congress — 

Approved  July  13, 1892 

Of  August  18, 1894 

Passed  June  3, 1896 

Total  ...«. 


Total  expenditures,  including  June  30, 1898,  $61,215.47. 


made: 


$10, 000 
7, 000 

2,500 


62, 500 


COMMERCIAL  STATISTICS. 


Articles. 

1888. 

1889. 

Quantity. 

Value. 

Quantity. 

Value. 

Phosphate  rock + 

Sea-island  cotton .'.bag!:.' 

Ve^tabies"  

Fertilizers crates.. 

Lumber 

Shingles,  cross-ties,  and  other  articles  6et ' ' 

nrYk+oi 

60,  000 
6, 000 
150,  000 
120,  000 
2,  000 
20, 000,  000 

$300,  000 
360,  000 
150,  000 
240,  000 
30,  000 
160,  000 

70,  000 
10,  000 
250,  000 
80,  000 
2,  500 
22,  500,  000 

$475,  000 
750,  000 
262,  500 
125,  000 
40,  000 
190,  000 
♦ 25, 000 

JL O bell  

1,  240,  000 

1,  867,  500 

Articles. 

1891. 

1892. 

Quantity. 

Value. 

Quantity. 

Value. 

Phosphate  rock 

Sea-island  cotton  . -tons . . 

Rice ---bags.. 

Fertilizers...  crates.. 

Lumber tons.. 

Shingles,  cross-ties,  and  other  articles  *eet ' * 

75,  000 
12,  000 
240,  000 
90,  000 
1, 400 
25,  000,  000 

$525,  000 
800,  000 
250,  000 
160,  000 
21,  000 
200,  000 
20,  000 

65,  000 
10, 000 
400,  000 
95,  000 
3,  000 
30, 000,  000 
50,  000 

$300,  000 
850, 000 
300,  000 
200,  000 
37, 500 
275,  000 
35,  000 

Total 

1,  976,  000 

1,  997,  500 
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Commercial  statistics  from  January  1 to  December  31, 1893. 


Articles. 

Number. 

Tons. 

Value. 

78,  500 

$395, 500 
450,  000 

350. 000 

260. 000 
70,  000 

290, 000 
50, 000 

Sea-island  cotton bushels . . 

Rice * crates. - 

Vegetables 

Fertilizers .feet. . 

Lumber 

Shingles  and  other  articles 

360,  000 
120, 000 

’35,606,000 

''“4, ‘366' 
"‘60*666 

142, 800 

1,865, 500 

Commercial  statistics,  Wappoo  Cut,  South  Carolina,  1895. 


Articles. 

Number. 

Tons. 

Value. 

75, 000 
600 

$325,  000 
225,  000 

Rice 

Vegetables 

Fertilizers - 

Timber, lumber,  wood  . - - . - 

Shingles,  cross-ties,  and  other  articles 

* crates. . 

425. 000 

125. 000 
3,  000 

40, 000, 000 

18, 750 
6,  000 
3, 000 
80,  000 
55,  000 

425. 000 

250. 000 
58, 000 

340,  000 
60,  000 

238, 350 

1, 683, 000 

Summary  of  business  from  January  1 to  December  31, 1895. 


Articles. 

Number. 

Tons. 

Value. 

80, 000 
950 

$300, 000 
420, 000 

X llUBpil ate 

Rice.... * 

Vegetables 

Fertilizers  

Lumber *. 

Shingles  and  miscellaneous  articles 

crates.. 

feet. . 

70',  000 
136, 000 

’561666, 666 

10,  000 
780 
3,  500 

95. 000 

60. 000 

800,000 
265,  000 
60, 100 
350, 000 
65, 000 

250,  230 

2, 260, 100 

Commercial  statistics,  January  1 to  December  31, 1896. 


Articles. 

Number. 

Tons. 

Value. 



85, 000 
1 00ft 

$325, 000 
460,  000 

Sea-island  cotcon .V.V. barrels.  - 

Rice crates.. 

Vegetables 

Fertilizers feet . . 

Shingles  and  other  miscellaneous  articles 

68, 000 
185,  000 

’55*666, 666 

A,  uuu 

9, 800 
1, 200 
7,000 
98,  000 
70, 000 

780,  000 

325. 000 
75,  000 

375. 000 
70, 000 

272,  000 

2, 410, 000 

N io. 

IMPROVEMENT  OF  BEAUFORT  RIVER,  SOUTH  CAROLINA. 


reference  to  past  reports. 

For  preliminary  examination  see  page  123f’"Aun^ 

For  reason  for  increasing  estimate  see  page  1529,  Annual  Heporc  ror 

1893. 
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During  the  year  no  work  was  done. 

This  river  is  tributary  to  the  collection  district  of  Beaufort,  S.  C.  Beaufort  is  the 
port  of  entry.  Amount  of  duties  collected  in  calendar  year  1897,  $2,537.37. 


Money  statement . 

July  1, 1897,  balance  unexpended 

June  30, 1898,  amount  expended  during  fiscal  year*".! 


$571. 64 
3. 35 


J uly  1, 1898,  balance  unexpended 


Amount  (estimated)  required  for  completion  of  existing  project 9 000  00 

{submitted  in  compliance  with  requirements  of  sections  2 of  river  and  ’ 

. harbor  acts  of  1866  and  1867. 


For  this  improvement  the  following 

By  act  of  Congress — 

Approved  September  19, 1890 

Approved  July  13, 1892 

Of  August  18, 1894  

Passed  June  3, 1896 


appropriations  have  been  made : 


$12, 500 
12,  500 
5, 000 
1,  000 


Total 

Total  expenditures  to  and  including  June  30, 1898,  $30,431.71. 


31, 000 


COMMERCIAL  STATISTICS. 

Arrivals  and  clearances  of  vessels  and  commerce  at  Beaufort , S.  C.,  from  January  1 1888 

to  December  81, 1895.  * 

ARRIVED.  * 


Year. 

Coastwise. 

Foreign  ports. 

Total. 

American  vessels. 

Foreign  vessels. 

No. 

Tons. 

Crew. 

No. 

Tons. 

Crew. 

No. 

Tods. 

Crew. 

No. 

Tons. 

Crew. 

1888 

1889  

1890  

1891  

3892 

1893  

1894  

1895  

1896  

1897  

103 

98 

43 

37 

29 

40 

29 

35 

18 

11 

121, 207 
128.  834 
49, 173 
40, 145 
34,  979 
51,  967 
39, 171 
47,  397 
26,  978 
17, 751 

2, 630 
2, 728 
927 
786 
607 
854 
681 
823 
467 
262 

3 

2 

7 

3 
1 

4 
3 
1 
2 

•3 

1,093 
1,461 
2,  987 
1,567 
896 
3, 101 
2,  925 
1,005 
1,  716 
1,  931 

26 

19 

75 

26 

9 

38 

32 

12 

22 

26 

30 

58 

52 

22 

37 

36 

41 

30 

33 

25 

21, 785 
54, 464 
48,  656 
21,  503 
43,  526 
45,  774 
72, 469 
51,  912 
54,  780 
42,  564 

422 
1,  096 
972 
416 
771 
771 
1, 220 
1,  095 
968 
792 

136 

158 

102 

62 

67 

80 

73 

66 

53 

39 

144, 085 
230, 193 
100,  816 
63,  215 
79,  401 
100, 842 
114,  565 
100, 314 
83, 474 
61,  246 

3, 078 
3, 853 
1,974 
1,222 
1,387 
1,  663 

1,  993 

2,  039 
1,  457 
1,  080 

CLEARED. 


1888 

57 

57 

63, 287 
73,  744 

1,566 

1,872 

1 07 

1,465 

33 

78 

QQ 

85,  523 

on  Qfio 

1889 

3 

1,  561 

138 

150,  275 

3, 160 

1890 

12 

7 

101 

14 

y o 
88 

yy,  oy© 
94, 285 

onn 

1,  944 

155 

173,  642 

3,816 

1891 

v,  400 

3,  921 

127 

75 

1 

1,  828 

101 

100,  822 

1,  969 

1892 

7 

4,  268 
6 313 

92 

lin 

Ol 

CQ 

DO,  oUU 
70  7no 

932 

58 

60,  221 

1, 007 

1893 

6 

oy 

67 

72,  702 
92,  248 

1,  264 

66 

76,  970 

1,  356 
1,  612 
1,840 

1894 

5 

6|  237 
5,  902 
8,  913 
5, 644 

110 

11Q 

1 

296 

296 

8 

1,494 

74 

98,  857 

18°5 

5 

llo 

89 

1 

8 

60 

Ofi 

101,  629 

1,  714 

66 

108, 162 

18.o 

18Q7 

7 

3 

127 

DO 

44 

100, 843 
73,  656 

1,  929 
1,  282 

71 

51 

106,  745 
82, 519 
59, 701 

2,  018 
1, 409 
1,049 

77 

33 

54, 057 

972 

39 
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Arrivals  and  clearances  of  vessels  and  commerce  at  Beaufort,  S.  C.,  e/c.— Continued. 


COMMERCE. 


Year. 

Value  of  ex- 
ports. 

Value  of  im- 
ports. 

Duties  col- 
lected. 

$850, 393. 00 
1,  083, 085. 00 

1,  040, 197. 00 
627,  851.  00 
791, 554. 00 

2,  251,  685.  50 
4, 939, 417.  00 
4, 155,  619.  00 
4,  316,  259. 00 
2, 605, 896. 00 

$65,  645. 36 
24, 266.  00 
41,  005.  00 
137, 942.  54 
77,  751. 49 
19,  278.  31 
59,  054.  00 
70, 382. 32 
135, 482. 62 
84,  651.07 

$17. 00 
160.  00 

31. 50 

9. 00 
182. 06 

1,  529. 00 
1,490. 40 

2,  537.  37 

APPENDIX  O. 


IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  EASTERN  GEORGIA. 


REPORT  OF  CAPT.  CASSIUS  E.  GILLETTE,  CORPS  OF  ENGINEERS , 
OFFICER  IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1808. 
WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 


1.  Savannah  Harbor,  Georgia. 

2.  Savannah  River,  Georgia. 

3.  Savannah  River,  above  Augusta,  Ga. 

4.  Darien  Harbor,  Georgia. 

5.  Altamaha  River,  Georgia. 

6.  Oconee  River,  Georgia. 

7.  Ocmulgee  River,  Georgia. 


8.  Brunswick  Harbor,  Georgia. 

9 Inside  water  route  between  Savannah, 
Georgia,  and  Fernandina,  Florida. 
10.  Removing  sunken  vessels  or  craft 
obstructing  or  endangering  naviga- 
tion. 


United  States  Engineer  Office, 

Savannah , Ga .,  July  26,  1898. 

General:  I have  the  honor  to  transmit  herewith  my  annual  report 
for  the  fiscal  year  ending  June  30,  1898,  upon  the  works  of  river  and 
harbor  improvements  then  in  my  charge. 

Very  respectfully, 


Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers,  TJ.  S.  A. 


Cassius  E.  Gillette, 

Captain  of  Engineers. 


O i. 

IMPROVEMENT  OF  SAVANNAH  HARBOR,  GEORGIA. 

Savannah  Harbor  proper  is  formed  by  the  navigable  part  of  the  tidal 
portion  of  Savannah  River  lying  within  and  below  the  limits  of  the  city 
of  Savannah — that  is,  Front  River  and  North  Channel  from  the  Central 
Railroad  Pier  down  to  the  sea.  In  a wider  sense  of  the  word  the  term 
Savannah  Harbor  comprises  both  branches  of  the  river — that  is,  Front 
River-North  Channel  and  Back  River- South  Channel  from  Cross  Tides 
down  to  the  sea. 


ORIGINAL  CONDITION. 

In  1873,  before  the  work  of  improvement  was  inaugurated,  the  usual 
draft  of  vessels  navigating  the  river  at  high  water  was  14.5  feet.  The 
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mean  rise  and  fall  of  the  tide  was  about  6.5  feet  at  the  city  of  Savannah 
and  7 feet  at  the  mouth  of  the  river. 

PLAN  OF  IMPROVEMENT. 

The  original  plan  for  the  improvement  of  Savannah  Harbor  is  dated 
August  28,  1873;  that  was  supplemented  by  the  project  of  March  19, 
1879,  and  both  of  those  projects  were  replaced  by  the  third  or  enlarged 
project  of  January  16,  1882,  which  is  given  in  Appendix  J 4,  Annual 
Report  of  the  Chief  of  Engineers  for  that  year,  where  also  the  earlier 
projects  are  outlined. 

In  1887,  in  obedience  to  an  act  of  Congress  approved  August  5, 1886, 
a project  with  estimates  of  cost  of  improvement  for  obtaining  28  feet  of 
water  from  the  city  of  Savannah  to  the  sea  was  submitted  and  is  out- 
lined in  Appendix  K 1,  Annual  Report  of  the  Chief  of  Engineers  for  1888. 

On  June  30, 1890,  a new  project  was  submitted  providing  for  a mean 
high-water  depth  of  26  feet  from  the  city  to  the  sea.  This  project, 
which  is  printed  as  part  of  Appendix  O,  Annual  Report  of  the  Chief  of 
Engineers  for  1890,  was  adopted  July  22,  1890.  The  work  contemplated 
by  it  was  practically  completed  at  the  end  of  the  fiscal  year  of  1896, 
and  during  the  next  fiscal  year  only  repair  work  and  a small  amount 
of  dredging  was  carried  on  in  accordance  with  it. 

In  compliance  with  instructions  from  the  Department,  dated  August 
20,  1894,  my  predecessor  submitted,  on  December  7,  1894,  a modified 
plan  of  improvement  providing  for  a detached  extension  of  the  Oyster 
Bed  training  wall  for  the  purpose  of  sheltering  the  anchorage  in  Tybee 
Roads  as  well  as  for  protecting  the  ship  channel  over  the  outer  part  of 
Tybee  Knoll  against  the  destructive  action  of  heavy  storms.  This 
project,  which  is  printed  as  part  of  Appendix  M 1,  Annual  Report  of 
the  Chief  of  Engineers  for  1895,  was  authorized  by  law  of  June  3, 

1896,  and  in  accordance  with  it  work  has  been  carried  out  during  the 
fiscal  year  just  ended. 

SUMMARY  OF  OPERATIONS  PRIOR  TO  JULY  1,  1897. 

A detailed  summary  of  the  jetty  work  done  prior  to  June  30, 1890,  is 
given  in  my  predecessor’s  report  for  1891  (Report  of  the  Chief  of  Engi- 
neers for  1891,  p.  1492,  and  following).  A summary  of  obstructions 
removed  and  of  dredging  done  during  the  same  period  will  be  found  in 
his  report  for  1896  (Report  of  the  Chief  of  Engineers  for  1896,  p.  1213). 

A summary  of  the  jetty  work  and  the  dredging  done  under  the  new 
project  from  July  1, 1890,  to  June  30,  1896,  will  be  found  in  my  prede- 
cessor’s report  for  1896  (Report  of  the  Chief  of  Engineers  for  1896,  pp. 
1218-1220),  and  in  the  same  officer’s  report  for  1897  (Report  of  the 
Chief  of  Engineers  for  1897,  pp.  1495  and  1496). 

Up  to  July  1,  1896,  the  total  expenditure  for  the  work  under  the 
project  of  1890  amounted  to  $3,460,049.99. 

The  total  amount  expended  under  the  present  project  up  to  June  30, 

1897,  amounted  to  $33,702.17. 

CONDITION  OF  WORK  JUNE  30,  1897. 

Uo  dredging  had  been  done  in  Savannah  Harbor  during  the  fiscal 
year  since  July,  1896. 

The  least  practicable  channel  depth  in  the  upper  half  of  Marsh  Island 
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Channel  was  15  feet  at  mean  low  and  20  feet  at  mean  high  water;  in  the 
lower  half  of  Marsh  Island  it  was  18  and  23  feet,  respectively;  from  the 
Central  Railroad  elevator  to  West  Broad  street,  20  and  25£  feet,  respec- 
tively, and  thence  down  to  Tybee  Roads  20.2  and  26  feet,  respectively. 
The  works  of  improvement  were  in  good  order. 


OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1898. 


The  river  and  harbor  act  approved  June  3,  1896,  contained  an  appro- 
priation of  $5,000  for  continuing  this  improvement,  with  the  following 
provisions: 


Provided,  That  contracts  may  be  entered  into  by  the  Secretary  of  War  for  such 
materials  and  work  as  may  be  necessary  to  complete  the  project  of  further  improve- 
ment recommended  by  Capt.  O.  M.  Carter  in  his  reports  of  December  7,  1894,  and 
July  1,  1895,  and  to  complete  the  project  for  the  steamboat  channel  between  Beau- 
fort, S.  C.,  and  Savannah,  Ga.,  recommended  by  Capt.  O.  M.  Carter  in  his  report  of 
December  4,  1895,  and  mentioned  in  that  report  as  route  2;  to  be  paid  for  as  appro- 
priations may  from  time  to  time  be  made  by  law,  not  to  exceed  the  amount  of 
$1,000,000,  exclusive  of  amount  herein  or  heretofore  appropriated. 

Under  this  provision  contracts  had  been  entered  into  by  my  prede- 
cessor with  Rittenhouse  R.  Moore,  of  Mobile,  Ala.,  for  all  of  the  dredg- 
ing, and  with  the  Atlantic  Contracting  Company  of  Rew  York,  R.  Y., 
for  all  jetty  work  required  for  the  improvement. 

Jetty  work,  under  contract  of  October  8,  1896,  with  the  Atlantic 
Contracting  Company,  was  continued  from  the  beginning  of  the  fiscal 
year  until  October  11, 1897,  on  which  date  the  contractor  suspended 
work. 

There  were  put  into  the  detached  extension  of  the  Oyster  Bed  train- 
ing wall  46,637.79  square  yards  of  brush  mattress  and  8,211.42  cubic 
yards  of  fourth-class  stone ; by  this  work  the  training  wall  was  extended 
1,736  feet,  making  its  entire  length  6,986  feet,  with  probably  an  average 
depth  of  6 feet  at  mean  low  water  on  its  crest. 

Dredging  under  contract  of  October  6,  1896,  with  Rittenhouse  R. 
Moore  was  continued  throughout  the  fiscal  year.  The  following  quan- 
tities of  material  were  removed  at  the  various  places : 


1.  Mouth  of  Wrights  River 

2.  Marsh  Island  Channel,  near  Central  Railroad  elevator. 

3.  Upper  end  of  Marsh  Island  Channel 


Cubic  yards. 
. 197,979.0 
. 36, 100. 2 
. 72,  333.  8 


Total 


306,  413. 0 


The  channel  leading  from  Savannah  River  into  Wrights  River  was 
dredged  to  a depth  of  somewhat  more  than  7 feet  at  mean  low  water, 
the  old  route  between  Long  Island  training  wall  and  the  shore  of  Jones 
Island  being  reestablished.  In  the  vicinity  of  the  Central  Railroad 
elevator  the  channel  was  dredged  to  a depth  of  about  21  feet  at  mean 
low  water  and  250  feet  wide  through  the  shoal  that  had  formed  there, 
and  from  the  upper  end  of  Marsh  Island  Channel  down  a length  of  about 
1,200  feet  was  dredged  to  a mean  low- water  depth  of  18  feet  and  a width 
of  about  100  feet.  In  Wrights  River  and  near  the  Central  Railroad  the 
dredged  material  was  loaded  and  measured  in  scows.  At  the  upper  end 
of  Marsh  Island  Channel,  however,  the  material  was  pumped  by  the 
dredge  into  the  space  behind  the  Marsh  Island  training  wall,  and  the 
measurement  was  made  in  place  on  the  dumping  ground ; 73,104  cubic 
yards  was  thus  deposited. 
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CONDITION  OF  WORK  JUNE  30,  1898. 

No  regular  survey  has  been  made,  but  a careful  examination  made  in 
the  last  few  days  shows  that  very  extensive  shoaling  has  taken  place 
since  the  project  of  1890  was  completed,  two  years  ago.  The  following 
table,  in  which  the  quantities  are  only  approximate,  gives  roughly  the 
length  of  shoaling,  its  average  depth,  and  the  probable  amount  of  mi: 


Places. 

Length  | 
shoaling. 

Least 
depth  at 
mean  low 
water  at 
shoalest 
place. 

Mean 
depth  of 
shoaling. 

Distance 
of  shoal 
from  up- 
per end 
of  im- 
prove- 
ment. 

Cubic 

yards 

filled. 

Feet. 

6,  500 

Feet. 

/ a 12. 0 

i h 0 

Feet. 

\ 3.5 

Miles. 

0 

205,  000 

2,  000 

t O J-O.  U 

18.5 

1.5 

3 

30, 000 

Wrecks  Channel: 

1, 50Q 
2,  000 

19.0 

2.0 

5 

H 

60, 000 

19.0 

1.  5 

40,  000 

Upper  Flats: 

2, 500 

19.0 

3.0 

9 

70, 000 

1,  500 

18.5 

2.0 

9| 

30,  000 

1,000 

19.0 

1.  5 

10* 

12* 

20,  000 

T /vr.  rr  Talnn/i  PmaaiTl  or  ( 11  nnftr  A Tin  1 

1,  000 

18.5 

1.  5 

10,  000 
200,  000 

LiOng  JLSiana  crossing  \uppoi  cuu;  

7, 000 

17.5 

3.5 

14 

665,  000 

J 

o Upper.  6 Lower. 


It  is  to  be  noted  that  with  the  exception  of  the  middle  portion  of  the 
Wrecks  Channel  and  the  lower  end  of  Lower  Flats  the  shoahng  takes 
place  at  the  same  localities  as  before  improvement.  Whether  there  has 
been  any  change  in  the  rate  of  deposit  has  not  been  determined. 

Presumably  considerable  shoaling  has  taken  place > m the  long 
stretches  of  river  between  the  above  points  and  below  the  lowest  one, 
but  no  examination  has  been  made  of  them.  Taking  the  above  total 
as  the  entire  fill  for  two  years,  and  estimating  the  cost  of  removal  at 
present  contract  prices,  13  cents  per  cubic  yard,  the  annual  cost  ot 
dredging  for  maintenance  will  be  $43,225.  nrAOO 

The  worst  shoal  found  is  at  the  lower  end  of  the  Long  Island  Cross- 
ing, where  there  is  about  17J  feet  at  mean  low  water.  There  was  a 
depth  of  22  feet  at  this  point  when  the  project  was  completed. 

The  training  walls  have  not  deteriorated  during  the  year. 


COMMERCE  AND  NAVIGATION. 

Full  discussions  of  the  commerce  of  Savannah  were  given  m the 
reports  for  1890  and  1897  (Report  of  the  Chief  of  -Engineers  for  1890, 

pp.  1252  and  1253,  and  for  1897,  p.  1497). 

P The  regular  lines  of  steamships  established  between  this  port  and 
New  York,  Boston,  Philadelphia,  and  Baltimore  comprise  a total  of  Id 
steamers,  of  which  8 run  to  the  first-named  three  ports  and  5 to  the 
last-named  one.  During  the  last  calendar  year  they  made  410  voyages 

and  carried  474,085  tons  of  freight.  , • 

On  the  inland  waters  there  are  a number  of  small  steamers  ptying 
between  Savannah  and  adjacent  ports,  making  annually fvom  500  to 
600  trips  and  carrying  about  67,000  tons  of  freight,  valued  at  about 
$4,000,000. 
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The  chief  articles  of  export  are  cotton,  lumber,  and  naval  stores,  of 
which  the  present  annual  shipments  may  be  given  in  round  numbers 
as  follows:  Of  cotton,  857,000  bales;  of  lumber,  126,700,000  feet,  and 
of  naval  stores  305,000  barrels  of  turpentine  and  1,143,000  barrels  of 
rosin. 

The  total  tonnage  of  the  port,  inward  and  outward  bound,  during 
1897  was  2,099,266  tons.  ’ s 

MISCELLANEOUS. 

This  work  is  located  in  the  collection  district  of  Savannah,  Ga.  Savannah  is  the 
nearest  port  of  entry.  Amount  of  duties  collected  in  1897,  $46,697.24.  The  nearest 
light-houses  are  those  upon  the  river,  and  Forts  Oglethorpe  and  Pulaski  are  the 
nearest  forts. 

The  total  expenditures  under  the  present  project  up  to  June,  1898 
amounted  to  $367,664.58.  ’ ’ 

Money  statement. 

July  1,  1897,  balance  unexpended $355  732  89 

Amount  appropriated  by  sundry  civil  act  approved  July  1,1898.  TIT " II 1 1 45o’  00(1  00 


June  30,  1898,  amount  expended  during  fiscal  year 


815,  782. 89 
333,  962. 41 


July  1,  1898,  balance  unexpended 

July  1,  1898,  outstanding  liabilities 

July  1,  1898,  amount  covered  by  uncompleted  contracts'' 


481,  820. 48 
78,  035. 11 
619, 790. 52 


July  1,  1898,  balance  available 4Q3  735  37 

{Amount  (estimated)  required  for  completion  of  existing  project 200  000.00 

Amount  tha-t  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1900  200’  000  00 

bubmitted  m compliance  with  requirements  of  sections  2 of  river  and  1 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


AMOUNT  AND  DATE  OF  ALL  APPROPRIATIONS. 


From  1826  up  to  the  date  of  the  22-foot  plan  of  improvement  appro- 
priations  amounting  to  $667,096.64  were  made  for  the  improvement  of 
the  harbor  and  for  the  removal  of  wrecks,  as  follows : 


By  act  of  Congress  of — 

March  18, 1826 $50,  000.  00 

March  3, 1829 24,  490. 00 

July  3, 1832 25,000^00 

March  2,  1833 43.  06 

March  2, 1833 8,430.  62 

June  28,  1834 30,000.00 

March  3,  1835 20,000.00 

July  7, 1838 15,000.00 


By  act  of  Congress  of— 


August  30,  1852 $40,  000.  00 

March  3, 1855 161,  000.  00 

June  10,  1872 50,000.00 

March  3, 1873 50,  000. 00 

February  27, 1874 193, 132.  96 


Total 667,096.64 


Under  the 
were  made: 


22-foot  plan  of  improvement  the  following  appropriations 


By  act  of  Congress  of— 

June  23,  1874 

March  3, 1875 

August  14,  1876 

June  18,  1878 

March  1, 1879 

June  14,  1880 

March  3,  1881 

August  2, 1882 . . 
July  5, 1884......... 


$50,  000. 00 
70,  000.  00 
62, 000. 00 
70, 000.  00 
100,  000.  00 
65,  000. 00 
65,  000. 00 
200,  000. 00 
200,  000.  00 


By  act  of  Congress  of — 

August  5,  1886 $150, 000. 00 

August  11,  1888 180,  000.  00 


tt  , , 1,212,000.00 

Unexpended  balance  of  last 
appropriation  carried  to 
new  project 4,035.05 

Total 1,207,964.95 


* This  work  is  carried  on  under  continuing  contract. 
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Under  the  26-foot  plan  of  improvement  the  following  appropriations 
have  been  made: 


By  act  of  Congress  of — 

August  11,  1888  (unexpended  balance) $4, 035. 05 

September  19,  1890 350,000.00 

July  13,  1892 318,750.00 

March  3,  1893 - 1,000,000.00 

August  18,  1894 975,  000.  00 

March  2,  1895... 856,250.00 


Amount  deposited  by  clerk  of  United  States  circuit  court  for  the  south- 
ern district  of  Georgia,  March  20, 1895  — 500.00 


3, 504, 535. 05 

Unexpended  balance  of  last  appropriation  carried  to  new  project 44, 485. 06 


Total 3, 460, 049. 99 

Since  the  existing  project  for  improving  Savannah  Harbor  was 
adopted  the  following  appropriations  have  been  made : 

By  act  of  Congress  of— 

March  2,  1895  (unexpended  balance)  $44, 485. 06 

June  3,  1896 - 5,000.00 

June  4, 1897 350,000.00 

July  1, 1898 - 450, 000.  00 


Total....  . 849,485.06 


Abstract  of  bids  opened  at  Savannah,  Ga.,  September  8,  1896,  by  Capt.  O.  M.  Carter, 
Corps  of  Engineers,  for  improving  harbor  at  Savannah,  Ga. 


No. 

Name  and  address  of  bidder. 

Mattresses 
(200,000  sq.  yds). 

First-class  stone 
(25,000  tons). 

Second-class 

stone 

(25,000  tons). 

Price. 

Amount. 

Price. 

Amount. 

Price. 

Amount. 

2 

5 

7 

P.  Sanford  Koss,  Jersey  City,  N.  J 

The  Atlantic  Contracting  Co.,  John  F. 

Gaynor,  president,  New  York,  N.  Y.  a. 
John  L.  Grim,  Philadelphia,  Pa 

$0.90 

.95 

.98 

$180, 000 

190,  000 
196, 000 

$4.80 

3.90 
4. 00 

$120,000 

97, 500 
100, 000 

$4.80 

3.90 

4.00 

$120,000 

97, 500 
100,000 

No. 

Name  and  address  of  bidder. 

Third-class 
stone  (50,000 
cubic  yards). 

Fourth-class 
stone  (100,000 
cubic  yards). 

Total  for 
jetty- 

work. 

Dredging 
1,250,000  cubic 
yards. 

Price. 

Amount. 

Price. 

Amount. 

Price. 

Amount. 

1 

2 

3 

4 

5 

6 
7 

Virginia  Dredging  Co.,  J.  Clem- 
ents Shafer,  secretary  and 

$0.16& 

•17ft 

.20} 

.22 

.13 

$211, 500 
223,750 

256, 250 

275, 000 

162,500 

P.  Sanford  Koss,  Jersey  City,  N.J. 
Savannah  Dredging  Co.,  Jacob 
Paulsen,  president,  Savannah, 

$3. 55 

$177, 500 

$2. 60 

$260, 000 

$857, 500 

American  Dredging  Co.,  S.  Y. 
Schermerhorn,  president, 

The  Atlantic  Contracting  Co., 
John  F.  Gaynor,  president, 

New  York,  N.  Y.  c 

Kittenhouse  K.  Moore,  Mobile, 

3. 50 

175, 000 

2.75 

275, 000 

835, 000 

John  L.  Grim,  Philadelphia,  Pa. . 

3. 30 

165,000 

2.90 

290, 000 

851, 000 

Eemabks. — Amount  for  which  the  Secretary  of  War  is  authorized  to  enter  into  contracts,  $1,005,000. 
alt  is  recommended  that  the  bid  of  the  Atlantic  Contracting  Company,  of  New  York,  John  F.  Gay- 
nor,  president,  for  jetty  work  (the  first  five  items),  and  of  Kitten  house  K.  Moore,  of  Mobile,  Ala.,  for 
dredging  (item  6),  he  accepted,  they  being  the  lowest  responsible  bidder*  for  the  best  sad  most  Bure-' 
able  materials  and  service. 

&Bond  of  $50,000  submitted  instead  of  $200,000,  as  required* 
c Evidence  of  authority  to  bid  not  died. 
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List  of  contracts  in  force. 


Name  and  address  of  con- 
tractor. 

Character  of 
work. 

Date  of 
approval. 

Work  began. 

Expires. 

Rittenhonse  R.  Moore,  Mo- 
bile, Ala. 

The  Atlantic  Contracting 

Dredging . . . 
Jetty 

Oct.  28,1896 
Oct.  27,1896 

Jan.  12,1897 
Dec.  3, 1896 

f On  or  before  the  expira- 
tion of  one  year  after  the 
total  sum  of  money  for 
1 which  the  Secretary  of  War 

Co.,  John  F.  Gaynor,  presi- 
dent, New  York,  N.  Y. 

is  authorized  to  enter  into 
contract  under  these  speci- 
fications shall  have  been  ap- 
propriated. 

COMMERCIAL  STATISTICS. 

Cotton  statistics  of  the  port  of  Savannah,  Ga^for  the  commercial  year  ending  August  Si, 


RECEIPTS  FROM  ALL  SOURCES. 


Grade. 

Quantity. 

Weight. 

Value. 

Upland 

Bales. 

Pounds. 

Sea-island 

762,  466 

374,  988, 403 

$27,  525,  022 

Total 

84, 125 

32,  969, 428 

5,  027,  310 

846,  591 

407,  957,  831 

32,  552, 332 

EXPORTS  FROM  SAVANNAH. 


Destination. 

Upland. 

Sea-island. 

Coastwise 

Great  Britain 

Bales. 
359, 108 
33,  235 
13,  722 
370,  979 
1, 088 
4,  058 

Bales. 

61, 735 
15,  028 
1,612 
1,664 

Other  continental  ports..." 

Total 

782, 190 

79,  939 

TOTAL  EXPORTS. 


Grade. 

Foreign 

exports. 

Coastwise 

exports. 

Total. 

Upland „ . , , 

Bales. 
417,  936 
18,  204 

Bales. 
359, 108 
61,  735 

Bales. 
777,  044 
79,  939 

Total 

436, 140 

420,  843 

856,  983 

STEAMSHIP  LINES. 


Lines. 

Savannah  to — 

Steamers. 

Voyages. 

Freight. 

Ocean  Steamship  Co ... 

Do 

Do 

Merchants  & Miners’  Transportation  Co’ 

Total 

New  York 

Boston 

Philadelphia 

Baltimore 

8 

6 

2 

5 

226 

51 

29 

104 

Tons. 
226,  217 
54,195 
23,  780 
169,  893 

— 

21 

410 

474, 085 

Northern  ports  in  1897  wa8  n0f21bu^  onTv  ^tween  Sa™nah  and  the  above 

that  most  of  the  Ocean  Steamshin  ComnJn  / l*  dl8crePancy  ^isin^  from  the  fact 
three  ports  to  which  the  lin^™  acles.^0111^3^11^  8 P8  nin  t0  more  than  0116  of  the 
ENG  98 82 
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Cotton  receipts  at  Savannah  from  1872  to  1897. 


Season  August  31  to  September 


1872- 73. 

1873- 74. 

1874- 75. 

1875- 76. 

1876- 77. 

1877- 78. 

1878- 79. 

1879- 80. 

1880- 81. 
1881-82. 

1882- 83. 

1883- 84. 
1884^85. 


1.  Quantity. 


Bales. 
612, 794 
630,  372 
614, 478 
523, 244 
477,  435 
597,  449 
693,  764 
741, 018 
889,  383 
737,  056 
817, 760 
655,  749 
728,  087 


Season  August 


1885- 86. 

1886- 87. 

1887- 88. 

1888- 89. 

1889- 90. 

1890- 91. 

1891- 92. 

1892- 93. 

1893- 94. 

1894- 95. 
1885-96. 
1896-97. 


31  to  September  1. 


Quantity. 


Bales. 


803, 359 
804, 412 
892,  318 
828, 168 
956,  517 
1, 139,  560 
1, 027,  816 
793, 808 
971, 405 
946,  272 
784, 983 
846,  591 


Arrival  and  clearance  of  vessels  and  commerce  at  Savannah,  Ga.Jrom 

to  December  31, 1897. 


January  1, 1873, 


ARRIVED. 

Tear. 

Coastwise. 

Foreign 

American  vessels. 

l ports. 

Foreign  vessels. 

Total. 

, 

Great- 

est 

draft. 

No. 

Tons. 

Crew.  ’ 

So. 

Tons. 

Crew. 

No. 

Tons.  < 

Crew. 

No. 

Tons. 

Crew. 

1873  . . 

1874  .. 

1875  .. 

1876  .. 

1877  .. 

1878.. 

1879  .. 

1880  .. 
1881  .. 
1882  . . 

1883  .. 

1884  .. 

1885  . . 

1886.. 
1887  - - 
1888.. 

1889  .. 

1890  .. 

1891 .. 

1892  .. 

1893  .. 

1894.. 

1895  .. 

1896  .. 

1897  .. 

463 

418 

370 

355 

333 

322 

319 

338 

382 

391 

380 

388 

395 

393 

430 

411 

409 

483 

484 
449 
445 
445 
467 
421 
442 

381,  595 
354, 700 
310, 887 
320,  015 
379,  826 
385, 532 
414, 794 
446,  881 
508, 422 
544,  488 
468, 226 
482,  917 
493,  610 
503,  073 
543, 235 
539,  576 
561,  463 
717,  561 
719, 328 
692,  726 
667, 848 
691,  603 
732,  707 
697, 577 
734,  716 

11, 934 
10,  048 
10, 102 
10, 348 
10,  867 
10, 688 
8,  235 
9, 996 
11, 069 

12,  605 
10,  659 

13,  735 
14, 622 

14,  534 
15, 127 
14, 907 

15,  547 
19, 178 
19, 014 
18,  345 

16,  970 

17,  354 
18, 045 

17,  502 

18,  655 

34 

66 

67 

58 

54 

61 

30 

14 

21 

11 

10 

14 

12 

10 

8 

8 

12 

9 

13 

6 

7 

6 

5 

7 

8 

16, 140 
41,  030 

39,  832 

40,  298 
40,  948 
45,  208 
21, 994 

7,  724 
10, 729 
4, 865 
4,115 
5, 632 
5, 058 

5,  952 

2,  725 

3,  560 

6,  563 

2,  303 
4, 778 

3,  000 
2, 761 
3,  877 
3, 680 
4, 884 
4, 236 

383 
487 
781 
987 
951 
576 
1,  576 
439 
170 
237 
106 
90 
116 
125 
185 
60 
111 
69 
123 
51 
59 
58 
46 
58 
153 

213 

284 

222 

260 

287 

326 

279 

244 

254 

204 

160 

287 

251 

268 

231 

229 

309 

300 

325 

358 

330 

258 

235 

269 

297 

119, 316 
182,  517 
145, 748 
160, 640 
168, 247 
235, 787 
198,  040 
172,  224 
151, 463 
115,  061 
87,  020 
174, 676 
163,  321 
177, 229 
130, 136 
146,  075 
215, 865 
193, 263 
238, 123 
259, 482 
255,  632 
222,  383 
204, 177 
253, 754 
315, 120 

2, 999 
4, 232 
3,  290 
3,  865 
3,  950 
5,814 
3,  960 
3,  533 
3,474 

2.718 
1,965 

3,  984 
3,416 

3.719 
2,  800 
3,288 
4, 530 
4,058 
4, 790 
5,  228 
4,796 
4, 152 
3, 598 

4,  359 
5,242 

710 

768 

659 

673 

674 
709 
628 
596 
658 
606 
550 
689 
658 
671 
669 
648 
730 
792 
822 
813 
775 
709 
707 
697 
747 

517, 051 
578, 247 
495, 923 
530,  496 
589, 021 
666,  527 
634, 828 
626,  829 
670,  614 
666,  374 
559,  366 
663, 225 
668, 989 
686,  254 
676,  096 
689, 211 
783, 891 
913,  217 
962,  229 

955,  208 
923, 480 
917, 863 
940,  564 

956,  215 
1,054,072 

15, 316 
15, 127 
14, 173 
15, 200 
15, 768 
18, 078 

12,  634 

13,  699 
14, 780 
16, 429 
12,  714 
17, 835 
18, 163 
18, 438 
17, 987 
18,  306 
20, 231 
23,  305 
20, 927 
23,  624 
21,  946 
21,564 
21, 689 
21,919 
24,050 

Feet. 

17. 50 
17.50 

17. 50 
17.75 
18. 25 

18. 50 

17. 75 

18.  33 

19.  00 
19.  00 
18. 25 

19.  00 

20. 75 
20. 00 
20. 40 
20.67 
20. 70 

20.  00 
20. 00 
20.  00 
22.12 

20.  07 

22.  50 

23.  50 

CLEARED. 

1873  .. 

1874  .. 

1875  .. 

1876  . 

1877  .. 

1878  .. 

1879  . 

1880  . 
1881  . 
1882  . 

1883  . 

1884  . 

1885  . 

1886  . 

1887  . 

1888  . 

1889  . 

1890  . 
1891 . 

1892  . 

1893  . 
1894. 

1895  . 

1896  . 

1897  . 

. 466 
. 480 
. 319 
. 410 
. 400 
. 378 
. 365 
. 310 
. 369 
. 350 
. 355 
. 360 
. 414 
. 378 
. 380 
. 382 
. 395 
. 452 
. 445 
. 453 
. 411 
..  403 
..  412 
..  366 
..  386 

398,  050 
407,  295 
234, 831 
361, 999 
439, 370 
418,  958 
442,  734 
434,  864 
508, 422 
506, 213 
415,  720 
452, 802 
502,  773 
473, 134 
480, 030 
507, 075 
540,  293 
663, 227 
676,  900 
685,  620 
622, 381 
636, 202 
643,  303 
623, 966 
668,  946 

13, 749 
12, 748 
9, 376 
11, 222 
12, 081 
10, 475 
8, 834 
10, 108 
11, 458 
11,  917 
9,  780 
13,  363 
14,672 
13, 912 
14, 167 
14, 231 

15,  505 
18,  815 
18,  200 
18,  235 
16, 190 

16,  425 
16,  642 
16,  293 
17, 680 

65 

71 

72 
80 
65 
64 
36 
26 
22 
23 
10 
15 
20 

3 

4 
8 
7 

14 

4 

7 

9 

4 

1 2 
; 6 
i € 

30,102 
40,  397 
39,  311 
49, 483 
44, 829 
40, 128 
24,  891 

12,  536 

13,  052 
9, 155 
4,115 
5,  634 
8, 722 

939 
678 
2, 583 
1,323 
4, 087 
9, 909 
1,  766 
i 4, 059 

1,  555 
: 718 

1 2, 763 

i 2, 534 

669 
822 
804 
1,163 
1,  066 
1, 255 
497 
271 
253 
205 
90 
131 
148 
24 
29 
63 
51 
161 
208 
48 
75 
32 
21 
57 
55 

224 

229 

195 

185 

161 

260 

223 

242 

261 

209 

165 

288 

228 

262 

269 

233 

307 

323 

339 

353 

338 

311 

297 

311 

33S 

129, 164 
145, 038 
128,  086 
119,  699 
103,  342 
183,  757 
156, 470 
168,  255 
180,  579 
135,  375 
87, 400 
194,  075 
154,  858 
194,  793 
202,  656 
167,  836 
226, 181 
248,  013 
271,  067 
263, 166 
; 282, 680 
289,  882 
' 303, 534 

. 315, 615 

1 373, 714 

3, 194 
3,437 

2,  924 
2, 827 
2, 489 
5,  375 
3, 129 
3, 446 
3,745 

3,  023 
2,015 
4,315 
3,  344 
3, 970 
4, 186 

3,  557 

4,  601 

5,  078 
5, 429 
5, 151 
5,  524 
5, 155 
5,  220 
5,  310 
6, 137 

755 

780 

586 

675 

626 

702 

624 

578 

652 
582 
530 
663 
662 
643 

653 
623 
711 
789 
788 
813 
749 
718 

i 711 
i 683 
730 

557, 316 
592, 730 
452, 228 
531,  781 
587,  541 
642,  843 
624,  095 
615,  655 
702, 053 
650, 743 
507, 235 
652, 411 
666,  353 
668,  867 
683,  364 
677,  494 
767,  747 
915,  327 
957,  876 
950, 252 
905, 061 
927,  639 
947,  555 
942,  344 
1,045,194 

17,  632 
17, 007 
13, 404 
15,  212 
15, 736 
17, 105 

12,  460 

13,  825 
15,  456 
15,145 
11,  885 
17,  809 
18, 164 
17, 906 
18, 382 
17, 851 
20, 157 
24, 054 
23,837 
23, 484 
21,714 
21,  612 
21,  883 
21, 660 

l 23,872 

Feet. 
17. 50 
17.50 

17. 50 
17.75 
18. 25 

18. 50 

17.75 
18. 33 
19. 00 
19. 00 
18. 25 

19. 00 
20. 17 

20. 00 
20. 00 

20.75 

20.75 
21. 60 

21.75 
; 22. 50 

; 23. 02 

l 23. 60 
* 24.00 
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Arrival  and  clearance  of  vessels  and  commerce  at  Savannah,  Ga.,  etc. — Continued. 

COMMERCE. 


1877 

1878 

1879 

1880 
1881 
1882. 
1883 

1884. 

1885. 

1886. 
1887. 


Tear. 


Value 
of  exports. 


Value 
of  imports. 


Duties 

collected. 


Tear. 


Value 
of  exports. 


Value 
of  imports. 


Duties 

collected. 


$32, 103,  853 
40,  028,  988 
40, 901,  421 

47,  836, 411 
58,  985,  901 
52, 004,  248 
53,915,  934 
46,  425,  513 

48,  313,  216 
51,  033, 190 
54,  774,  082 


$36,  307,  908 

42,  948,  465 

43,  064, 472 
45,  522, 480 

48,  716,  900 
45,  952, 105 
47,  699,  796 
49, 112,  316 

49,  313,  216 
51, 118,  524 
52,  659,  223 


$34, 959.  93 
23, 364. 35 
27,  778. 73 
78,  458. 41 
356,  550.  22 
61, 148.  70 
65,  245.  34 
49, 147.  28 
45, 161. 40 
35, 455.  53 
48, 837. 12 


1888.. 

1889.. 

1890.. 

1891.. 

1892.. 
1893a 
1894a 
1895a 
1896a 
1897a 


$56,  435,  601 
62,  892, 429 
84,  584,  326 
83,  367, 157 
67,  211, 175 
23, 535,  503 
21,  374,  516 
21,  690,  283 
22, 689,  611 
28,  937,  655 


$53,  412, 920 
55,  062,  710 
68, 229, 825 
67,  248,  000 
54, 119, 194 
450,  378 
372,  525 
273,  305 
349, 237 
379,  089 


$98,  213. 75 
58, 815.  54 

57,  542. 57 
56,  714.  50 
47,  687.  00 
56,  664.  90 
47,  616. 67 

58,  582. 49 
36, 149. 81 
46,  697.  24 


a Foreign  only. 


John  H.  Deveaux, 
Collector  of  Customs. 


O 2. 

IMPROVEMENT  OF  SAVANNAH  RIVER,  GEORGIA. 

The  Savannah  Eiver  is  formed  by  the  junction  of  the  Tugaloo  and 
JAeowee,  and  flows  in  a southeasterly  direction  to  the  sea. 

A detailed  description  of  the  river  is  found  in  House  Ex.  Doc.  No.  213, 

*lj session> and  in  Appendix  O 2,  Annual  Eeport 
of  the  Chief  of  Engineers  for  1890,  pages  1328-1363.  F 

ORIGINAL  CONDITION. 

thr  greater  part  °f  the  year  the  river  is  navigable  for  steamboats 
drawing  from  4 to  o tee t of  water,  but  during  the  low-water  season  there 

nf6l^ SS  mfe  ?PP?r  part  of  the  river  with  low-water  depths 
ot  less  than  3 feet.  The  chief  obstruction  to  navigation  consists  of  sand 
and  gravel  bars,  overhanging  trees,  snags,  and  sunken  logs. 

PLAN  OF  IMPROVEMENT. 

^eongmal  pla"  fo.r  imProving  the  Savannah  Eiver  was  submitted  in 
SCers  fof1 1881.“  Appendlx  J of  the  Annual  EeP°rt  of  the  Chief  of 

The  revised  plan  of  improvement,  as  outlined  in  my  predecessor’s 
report  of  June  30  1890,  provides  for  the  establishment Taxable 

the  ^tiesofhAaUnel)5  feen  |eep  at  ordinary  summer  low  water  between 
the  cities  of  Augusta  and  Savannah. 

This  is  to  be  accomplished  by  (1)  removing  sand  and  gravel  bars-  (2) 

Sien^afc the  riVOT’  Siting  having  hauls  and  dosig 
incipient  cut-ofls;  (3)  removing  snags  and  logs  from  the  channel  and 
overhanging  trees  from  the  banks  of  the  stream.  ’ UCl 

melon  mS;„  !,he  ooprovement  as  given  in  the  project  of  1890  is  esti- 
Sgtely  snppS™  rS’  ^ l332’°00’  Pr°Vided  fund8  are  re«ularly  aDd 
thfcompleted  work?00  be  requh'ed  for  the  annual  maintenance  of 
SUMMARY  OF  OPERATIONS  PRIOR  TO  JULY  1,  1897. 

mel°trsaeSeUpa?e  7^20  07  d°“1  "nder  the  original  project  of  improve- 

1891  • fnrPo  I 1520  f 7 Al|nual  Report  of  the  Chief  of  Engineers  for 
1891,  for  a summary  of  the  work  done  under  the  revised  plan  of 
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improvement  from  1891  to  1896,  see  page  1503  of  the  same  officer’s 
Annual  Report  for  1897;  and  for  a summary  of  the  work  done  under 
the  same  project  in  the  fiscal  year  1897,  see  the  same  report,  page  1504. 

The  total  expenditures  under  the  present  project,  up  to  June  30, 1897, 
were  $81,397.14. 

CONDITION  OF  WORK  JUNE  30,  1897. 

The  channel  was  in  fair  condition.  A number  of  snags,  however,  had 
been  lodged  in  it  by  the  freshets,  that  required  removal. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1898. 

Snagging  operations  were  commenced  by  the  snag  boat  Satilla  on 
August  9,  and  continued  until  August  20.  During  this  period  there 
were  removed  between  Purysburg  (station  23  miles)  and  the  Port  Royal 
Railroad  bridge  (station  198  miles)  153  snags  and  stumps  and  92  over- 
hanging trees;  8 logs  were  cut  up  on  bank  and  12  pounds  of  explosives 
were  used. 

CONDITION  OF  WORK  JUNE  30,  1898. 


At  the  end  of  snagging  operations  (August  20),  the  river  was  in  good 
condition  for  boating  at  ordinary  low  water.  Since  that  time,  how- 
ever, a number  of  snags  have  been  lodged  in  the  channel,  that  require 
removal. 

COMMERCE  AND  NAVIGATION. 


A detailed  statement  of  the  sources  of  the  commerce  of  this  river  is 
given  on  page  1331  of  the  Annual  Report  of  the  Chief  of  Engineers  for 
1890.  Further  information  is  given  on  page  1504  of  the  same  officer’s 
report  for  1897.  . 

During  the  calendar  year  1897  there  were  five  steamers  engaged  m the 
river  traffic,  which  carried  about  48,000  tons  of  freight,  valued,  accord- 
ing to  a low  estimate,  at  $1,730,000. 

No  data  were  available  in  regard  to  the  timber  rafted  down  the  river 
in  1897. 

MISCELLANEOUS. 


The  work  is  located  in  the  collection  district  of  Savannah,  Ga. 

Savannah  is  the  nearest-  port  of  entry.  Amount  of  duties  collected  m 1897, 
$46,697.24.  Forts  Oglethorpe  and  Pulaski  are  the  nearest  forts,  and  the  nearest 
light-houses  are  those  upon  the  river  below  Savannah. 

It  is  proposed  to  expend  any  funds  that  may  become  available  during 
the  coming  fiscal  year  in  the  removal  of  obstructions  and  in  the  con- 
struction of  contracting  works,  according  to  the  project  of  1890. 

The  sum  of  $50,000  can  be  economically  and  advantageously  expended 
during  the  coming  year. 

No  permanent  improvement  can  be  expected,  as  new  obstructions 
caused  by  logs  and  snags  form  during  every  freshet  stage.  They 
should,  however,  diminish  in  number  from  year  to  year. 


Money  statement . 

July  1, 1897,  balance  unexpended 

June  30, 1898,  amount  expended  during  fiscal  year 

July  1, 1898,  balance  unexpended 

{Amount  (estimated)  required  for  completion  of  existing  project.  ------ 

Amount  tha  t can  he  profitably  expended  in  fiscal  year  ending  J une  30, 1900 
Submitted  in  compliance  with  requirements  of  sections  2 of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 


$8,  622.  77 
1, 579. 09 


7, 043.  68 


270,  000. 00 
50,  000. 00 
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AMOUNT  AND  DATE  OF  ALL  APPROPRIATIONS. 


original  project  of  the  Savannah  Eiver,  adopted  in  1880 
the  following  appropriations  were  made:  P 7 


By  act  of  Congress  of— 

March  3, 1881 

August  2, 1882  

July  5, 1884 

August  5, 1886  

August  11,  1888  


$15,  000. 00 
25,  000.  00 
15,  000. 00 
15,  000.  00 
21,  000.  00 


Unexpended  balance  from  last  appropriation,  carried  to  new  project .....  g 

Total... 

Received  from  other  appropriations  for  use  of  s'nag  boat ] .* ; qqq  99 

Aggregate...... 

adonted  the  f®?,lsti?g  pr°jeot  for  improving  the  Savannah  River  was 
adopted  the  following  appropriations  have  been  made  for  this  work: 

By  act  of  Congress — 

August  11, 1888  (balance  unexpended) 4in 

September  19, 1890  . . $19.  91 

July  13, 1892. ..  25,000.00 

August  17, 1894  . 35,  000.  00 

June  3, 1896 ...  15,  000.  00 

15,  000.  00 

Total 

90,019.91 


o3. 

IMPROVEMENT  OF  SAVANNAH  RIVER  ABOVE  AUGUSTA,  GEORGIA 

4 ssss  a ss  - N., 

ORIGINAL  CONDITION. 

slope,  and  the  'obstacles  tonlvigation' arei^onlv  veiTi  * V6ly  St®®5 
extensive  but  at  Diaces  miite  a e £?*  1,1 -V  v.ery  numerous  and 

isolated  bowlders,  and  bars  of  sand  and  °fr<?ck  led"es; 

water  depths  of  less  than  1 foot.  d g avel>  Wltb  minimum  low- 

PLAN  OF  IMPROVEMENT, 

was  su  befitted  f f 879  'auT  is  "liven  ^avanuah  ®iver  above  Augusta 

B^of  the  Chief  of  1 * th<5  AnMal 

report  Xanuaiy^f  lSoTr“s  for^h^VwT  Predecessor’s 
Petersburg  and  the  Locks  of  n th®  ®stabl'shment  between 

width  and  navigabte  dfftao-  W“Stream  °,ha,mel  12  to  25  *»t  in 

to  ten  months  of  every  year)  for  S H loW-  Waf.e!.' (or  from  nine 

ve  y yearJ  tor  P°le  boats  drawing  2 feet,  and  of  an 
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upstream  channel  navigable  under  the  same  conditions  for  pole  boats 
drawing  1.3  feet  of  water.  . . 

This  is  to  be  obtained  by  (1)  removing  logs  and  overhanging  trees, 

(21  excavating  rock,  sand,  or  gravel,  and  with  excavated  materials 
raising  crests  of  ledges;  (3)  constructing  training  walls  to  increase  flow 
of  water  through  sluices.  The  cost  of  improvement  is  estimated  at 
$23,000,  provided  the  money  is  all  made  available  at  once,  or  at 
if  supplied  in  smaller  amounts. 

gUMMAEf  OF  OPERATIONS  PRIOR.  TO  JULY  1,  1897. 

For  a special  history  of  work  doneundei ' te,6  original  Project 2SeeXarg® 
1032  of  the  Annual  Report  of  the  Chief  of  Engineers  for  1888.  For  a 
summary  of  the  work  done  under  the  revised  project  see  pages  1506  and 

1507  of  the  same  officer’s  report  for  1897.  , T „a,n  i«07 

The  total  expenditures  under  the  present  project  up  to  June  30, 1891, 
were  $15,770.91. 

CONDITION  OF  WORK  JUNE  30,  1897. 

The  channel  was  in  fair  condition.  A number  of  snags,  however,  had 
been  lodged  in  it  by  the  freshets,  and  required  removal. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1898. 

Ho  work  was  done  during  the  fiscal  year  just  ended. 

CONDITION  OF  WORK  JUNE  30,  1898. 

The  channel  is  considerably  obstructed  and  requires  clearing  very 
much. 

COMMERCE  AND  NAVIGATION. 

A detailed  statement  of  the  commerce  tributary  to  this  river  is  given 
in  my  report  on  the  examination  and  survey  of  the  river,  printed  as 
House  Ex.  Doc.  No.  213,  Fifty-first  Congress,  first  session 

The  freight  carried  on  the  river  consists  principally  of  cotton,  grain, 
fertilizers,  and  general  merchandise.  In  1897  it  amounted  to  about 
1,500  tons,  not  including  timber. 

MISCELLANEOUS. 

The  work  is  located  in  the  collection  district  of  .Savannah Ga , Savannah  is  the 
the  river  below  Savannah. 

Money  statement. 

S3, 229.  09 

July  1, 1897,  balance  unexpended m 09 

July  1, 1898,  balance  unexpended 

|SU^bor  aite  of “^^and  1867  anToTsWry  civil  act  of  June  4,1897. 
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AMOUNT  AND  DATE  OF  ALL  APPROPRIATIONS. 


Under  the  original  project  of  improvement  of  Savannah  River  above 
Augusta,  adopted  in  1879,  the  following  appropriations  were  made: 


By  act  of  Congress  of — 

June  14, 1880 

March  3, 1881 

August  2, 1882  


$16,  000 
8, 000 
15,  000 


OUy  UUV 

Since  the  existing  project  for  improving  this  portion  of  Savannah 
River  was  adopted  the  following  appropriations  have  been  made  for 
this  work: 


By  act  of  Congress  of— 

July  13, 1892 

August  18, 1894 

June  3, 1896 


$10,  000 
6,  000 
3,  000 


Total 


19, 000 


O 4* 

IMPROVEMENT  OF  DARIEN  HARBOR,  GEORGIA. 

About  12  miles  above  the  town  of  Darien  the  Altamaha  River  divides 
into  several  branches.  The  northerly  main  branch  forms  the  Darien 
River,  lhat  portion  of  Darien  River  between  Darien  and  Dobov  Sound 
is  known  as  Darien  Harbor.  J 

Operations  for  improving  this  harbor  have  been  carried  on  in  accord- 
ance with  a project  of  improvement  submitted  to  the  Chief  of  Engineers 
by  General  Gillmore,  the  officer  then  in  charge,  dated  January  30, 1885 
and  printed  as  Appendix  H 16,  Annual  Report  of  the  Chief  of  Engi- 
neers tor  1885.  ® 

ORIGINAL  CONDITION. 

Darien  Harbor,  in  its  original  condition,  was  more  or  less  obstructed 
at  seven  points  by  shoals,  on  which  were  found  minimum  mean  low- 
water  depths  of  from  6.4  to  10.6  feet.  The  shoals  covered  a total  dis- 
tance of  9./  miles.  The  reaches  between  the  shoals  carried  depths 
nowhere  less  than  12  feet  at  mean  low  water.  The  mean  rise  and  fall 
of  tide  m the  harbor  is  about  6.5  feet. 

PLAN  OF  IMPROVEMENT. 

ifton  6 °Tlg™}  ?lan°f  improvement  submitted  in  1885  and  adopted  in 
1890  contemplates  the  establishment  of  a navigable  channel  between 
juanen  and  Doboy  with  a minimum  mean  low-water  depth  of  12  feet, 
lhis  is  to  be  accomplished  by  dredging  to  a minimum  depth  of  12.5 
leet,  and  by  the  construction  of  wing  dams  at  five  of  the  shoals  for 
maintaining  the  depth  of  the  improved  channel. 

The  estimated  cost  of  the  improvement  is  $170,000. 

SUMMARY  OF  OPERATIONS  PRIOR  TO  JULY  1,  1897. 

For  a summary  of  past  work  see  pages  1508  and  1509  of  the  Annual 
Repoit  of  the  Chief  of  Engineers  for  1897. 

xpenditures  under  the  present  project  up  to  June  30, 1897, 
were  $ 94,800. 59.  7 
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CONDITION  OF  WORK  JUNE  30,  1897. 

The  works  of  construction  were  all  in  good  condition,  but  some  set- 
tlement had  taken  place.  The  practicable  channel  depth  was  nowhere 
less  than  11£  feet  at  mean  low  water,  excepting  at  Shoal  No.  1 (oppo- 
site Doboy),  where  no  work  had  been  done  and  where  the  channel 
depth  was  only  about  feet. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1898. 

On  April  9,  1897,  the  Secretary  of  War  allotted  $900  for  the  purpose 
of  removing  the  wreck  of  a wooden  vessel  and  a raft  of  logs  from  the 
channel  at  Brown  John  Shoal.  As  far  as  they  extended  into  and 
obstructed  the  channel,  both  were  removed  by  the  U.  S.  snag  boat 
Satilla  between  the  1st  and  10th  of  September,  1897.  The  cost  of  the 
work  was  $591.07,  and  the  unexpended  balance  of  $308.93  was  returned 
to  the  Treasurer  of  the  United  States. 

No  other  work  was  done  in  Darien  Harbor  during  the  fiscal  year  just 
ended. 

CONDITION  OF  WORK  JUNE  30,  1898. 

No  survey  has  been  made  recently,  but  as  far  as  known  the  channel 
has  not  deteriorated. 


COMMERCE  AND  NAVIGATION. 


For  information  in  regard  to  the  sources  and  the  avenues  of  the  com- 
merce of  this  port,  see  page  1510  of  the  Report  of  the  Chief  of  Engineers 
for  1897. 

In  1897  the  total  annual  trade  amounted  to  about  165,000  tons,  valued 
at  $1,090,000,  not  including  a large  amount  of  timber  passing  through 
Darien  Harbor. 

Money  statement. 


July  1, 1897,  balance  unexpended  $116. 41 

June  30, 1898,  amount  expended  during  fiscal  year 116. 41 


Amount  (estimated)  required  for  completion  of  existing  project 75, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  end  ing  J une  30, 1900  25, 000.  00 
Submitted  in  compliance  with  requirements  of  sections  2 of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  J une  4, 1897. 


MISCELLANEOUS. 


The  work  is  situated  in  the  collection  district  of  Brunswick,  Ga.  Darien  is  the 
nearest  port  of  entry.  Amount  of  duties  collected  in  Brunswick  in  1897,  $18,586.57 ; 
at  Darien,  $6,060.88.  Sapelo  Light  is  the  nearest  light-house,  and  Forts  Oglethorpe 
and  Pulaski  are  the  nearest  forts. 


AMOUNT  AND  DATE  OF  ALL  APPROPRIATIONS. 

The  first  appropriation  (which  was  expended  in  dredging)  was  made 
by  act  of  Congress  of  June  18,  1878,  $8,009. 

Under  the  existing  project  of  improvement  the  following  appropria- 
tions have  been  made  for  this  work: 


By  act  of  Congress  of — 
September  19, 1890  . . 

July  13, 1892 

August  18,  1894  

June  3, 1896 


$25,  000 
25,  000 
25, 000 
20,  000 


Total 


95, 000 
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COMMERCIAL  STATISTICS. 

Arrivals  and  clearances  of  vessels  at  Darien ,0a.,  from  January  1,  1875,  to  December 

Oly 

ARRIVED. 


Tear. 


1875 

1876. 

1877. 

1878. 
1879  . 
1880. 
1881  . 
1882  . 
1883  . 
1884. 

1885  . 

1886  . 
1887. 
1888  . 


1892  . . 

1893  . . 

1894  . . 

1895  . . 

1896  . . 


Coastwise. 


Foreign  ports. 


American  vessels. 


77 

65 
104 

61 

58 

66 
101 
117 

95 

81 

78 
108 
127 
185 
145 
169 
137 
168 
134 

81 

131 

92 


Tons. 

Crew. 

No 

. Tons. 

Crew. 

28,  053 

647 

23, 105 

611 

24,  827 

1,  257 

3 

674 

22 

29,  264 

641 

2 

1,051 

20 

23,  275 

487 

3 

4,199 

25 

21, 539 

489 

1 

688 

13 

40,  619 

849 

3 

1,  220 

29 

48. 208 

999 

1 

455 

9 

38, 173 

815 

34, 412 

714 

2 

606 

16 

27,  763 

691 

2 

652 

16 

44, 389 

852 

57,  035 

1,  059 

5 

2,349 

45 

76,  645 

1, 558 

1 

402 

9 

69,  763 

1,  341 

7 

4,  349 

62 

58,  058 

1,158 

5 

1,964 

41 

56,  818 

1,124 

6 

2, 377 

46 

69,  627 

1,  369 

1 

353 

7 

58,  310 

1,076 

4 

1,  918 

33 

39, 158 

653 

3 

1,215 

23 

65, 317 

1, 121 

3 

1,  228 

23 

42,  024 

717 

1 

342 

8 

45,  740 

821 

7 

2,782 

54 

Foreign  vessels. 


No.  Tons.  Crew. 


47,  600 
70, 368 
50,  913 
60, 109 
57,  710 
68,  072 
84,  457 
51, 421 
49,  290 
50, 178 
42,  587 
20,  772 
13,  023 
13.  423 
19,  837 
10,  860 
17, 853 
17,  446 
31,417 
52,  751 
44,  213 
53, 499 
94,  678 


1, 198 
1,897 
1,  231 
1,  628 
1, 407 
1,  608 
1,  991 
1, 155 
1, 135 
1, 133 
975 
483 
298 
273 
453 


334 

486 

852 

702 

876 

1,473 


Total. 


No.  Tons.  Crew, 


206 

189 

176 

201 

166 

208 

188 

175 

160 

150 

158 

208 

213 

202 

167 

194 

171 

142 

180 

148 

190 


75,  663 
93,  473 
106,414 
90, 424 
82, 184 

90,  270 
126,  295 
100,  082 

87,  963 
85, 193 

71,  002 
65, 161 

72,  407 

91,  470 
93,  949 
70,  222 
77,  048 
87,  426 
91,  640 
95, 124 

110,  668 
95,  523 
143,  200 


1,845 
2, 508 
2,  510 
2,  289 
1,919 
2, 140 
2,  869 
2, 163 
1,  950 
1, 863 
1,673 
1,335 
1,  402 
1,  840 
1,  856 
1,  507 
1,478 
1,710 
1,595 
1,  528 
1,  846 

1,  591 

2,  348 


Great- 

est 

draft. 


Feet. 

22 

21 

20 

20 

19§ 

19* 

19* 

19 

19 

19 

18* 

19 


18* 

13* 

16* 


18* 

18* 

17 

17 


CLEARED. 


Tear. 


1875  . . 

1876  . . 

1877  ... 

1878.. . 

1879  ... 

1880  ... 

1881 .. . 
1882... 
1883  ... 

1884.. . 

1885.. . 
1886  . . . 

1887  . . . 

1888  ... 

1889  . . . 

1890  . . . 

1891.. . 

1892  . . . 

1893  . . . 

1894  . . . 

1895  .... 

1896 


Coastwise. 


Foreign  ports. 


No.  Tons,  j Crew 


12, 214 
9,  300 
13,  209 
7,  842 
14, 052 
17,  076 
28.  492 
34,  098 
25, 019 
20,  637 
16,  649 
38,  295 

55,  592 
64,  749 
63, 347 
58,  810 
53,  890 
69,  488 

56,  297 
33,  478 
55, 829 
41,  900 
23,  750 


181 
301 
393 
617 
709 
510 
457 
339 
719 
1,  016 
1,318 
2, 091 
1, 174 
1, 031 
1,  310 
1,115 
583 
970 
705 
593 


American  vessels. 

Foreign  vessels. 

'.  No 

. Tons. 

Crew. 

No. 

Tons. 

Crew. 

l 11 

4,  055 

97 

104 

55,  759 

1,  372 

' 4 

1, 553 

32 

180 

87,  489 

2,263 

4 

842 

21 

169 

92,  795 

2, 154 

6 

3,  000 

62 

149 

83,  385 

1,947 

7 

2,765 

57 

125 

65,  433 

1,538 

7 

3,  589 

72 

168 

84, 172 

2,  016 

8 

3, 120 

70 

184 

95,  353 

2, 164 

6 

1,  962 

46 

115 

63,  525 

1,434 

9 

3,  533 

72 

108 

56,  411 

1,  340 

11 

3, 977 

85 

119 

66, 337 

1, 478 

8 

3,  354 

62 

98 

52,  742 

1, 198 

10 

3,  682 

80 

50 

24,  376 

564 

12 

1, 144 

17 

16 

8,612 

189 

2 

538 

15 

36 

23,  742 

453 

6 

4,  333 

66 

46 

26, 488 

528  : 

3 

962 

23 

31 

15,  569 

336  : 

3 

896 

20 

26 

18,  006 

256  ' 

2 

917 

16 

33 

21,  502 

418 

1 

300 

6 

46 

40, 150 

630  ] 

1 

479 

8 

61 

57,  772 

894  ] 

1 

817 

16 

53 

51,  599 

818  ] 

95 

59,  594 

Q A n a 

926  ] 

1, 500  ] 

Total. 


No.  Tons.  Crew. 


137 

223 

217 

183 

172 

230 

272 

214 

183 

189 

152 

153 
144 
193 


72,  028 

98,  342 
106,  846 

94,  236 
82,  250 
194,  837 
126,  965 

99,  585 
84,  963 

90,  951 
72,  745 
66,  358 
65.  700 
89,  029 
94, 168 
75,  351 
72,  792 

91,  807 
96,  747 
91,  689 

108,  245 
101,  494 
128, 492 


1,  797 

2,  565 
2,  489 
2, 190 

1,  896 

2,  481 
2,  851 
2,189 
1,931 
2, 020 

1,  599 
1,363 
1,  222 
1,786 

2,  685 
1,  533 

379 
1,  744 
1,751 
1, 485 
1,  804 
1,631 
2, 093 


Great- 

est 

draft. 


Feet. 

22 

21 

20 

20 

SJ 

i? 

19 

19 

18* 

19 


19 
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Timber  shipments  from  port  of  Darien,  Ga.,  from  January  1, 1875,  to  December  81, 1897. 


3875. 

1876. 

1877. 

1878. 

1879. 

1880. 
1881. 
1882. 

1883. 

1884. 

1885. 

1886. 

1887. 

1888. 


1894. 

1895. 

1896. 

1897. 


Foreign. 


Year. 


Superficial  Value. 
feet. 


Coastwise. 


Superficial 

feet. 


Value. 


Total. 


Superficial 

feet. 


41,447, 024 
60,  762, 000 
64, 378, 000 
59,  697, 124 
47,  217,  818 
74,  612, 520 
65, 420, 876 
36,  639,  379 

42,  385, 000 
50,  656,  000 
40, 101,  000 
19, 960,  000 
12, 023,  611 
17, 975,  371 
20,  772, 265 
10, 962,  017 
13,  785, 333 
12, 893,  730 
33,  300,  000 
47,910,  319 
39, 602, 963 

43,  059, 139 
74, 170, 144 


$557, 524 
735, 099 
776,  856 
716, 365 
566, 613 
895,  350 
785,  050 
439,  672 
508,  620 
607, 872 
501, 262 
219,  500 
138, 476 
215, 705 
237,  652 
140,  746 
274,  674 
179,  616 
399,  600 
583,  671 
426, 451 
461, 148 
763, 557 


10,  992,  600 
8,  370,  000 

11,  888, 100 

7, 057,  800 

12,  646,  800 
15, 368, 500 
25,  642,  800 
30,  688,  200 
22,  517, 100 
18,  573,  300 
14, 984, 100 
24,  465,  000 
50,  349,  600 
65,  998,  200 
50,  6i>7,  660 
68, 223, 683 
45,  519,  707 
49,  708, 879 
41,  375, 100 
30,  094,  750 
44,  660, 000 
34, 150, 251 
27,  000, 000 


$181, 377 

138. 105 
196, 153 
116,  454 
208,  672 
253,  579 

423. 106 
506,  355 
371,  532 
306,  459 
247, 938 
661,  440 
912,  220 

1, 121,  960 
760, 144 
949,  762 
910,718 
1,  093,  595 
. 827,  502 
571,  789 
803, 880 
341,  502 
324, 000 


52,  439,  624 
69, 132, 000 
76, 266, 100 
66, 754,  924 
59,  804,  618 
89,  981,  020 
91,  063,  676 
67, 327,  579 
64,  902, 100 
69,  229,  300 
55,  085, 100 
54,  425,  000 
62,  373, 211 
83, 975,  571 
71,  449, 865 
79, 185,  700 
59, 305,  040 
62,  602,  609 
74,  675, 100 
78,  004,  519 
84,  262,  963 
77,  209, 390 
101, 170, 144 


Value. 


$738,  901 
873, 204 
973,  010 
832,  819 
775, 285 
1, 148,  929 
1, 208, 156 
946,  027 
880, 152 
914,  331 
749, 200 
870,  940 
1,  056, 960 
1, 337,  665 
997,  816 
1,  090,  508 
1, 185,  392 
1,  273,  211 
1, 227, 102 
1,155, 460 
1, 228,  331 
802,  650 
1,  087,  557 


Commerce. 


Year. 

Value  of 
exports. 

Value  of 
imports. 

Total  col- 
lections. 



$1, 621, 904 
1, 137,  490 
1, 073, 008 
969, 834 
1, 038, 185 
860,  500 
1,  037, 330 
1,  221,  000 
2, 100,  000 
997,  816 
140, 746 
1,  530,  000 
1, 452,  827 
1, 406, 718 
804,  972 
1,  228,  000 
802,  651 
1, 087, 557 

$5, 600 
3,  356 
1,025 
2,  334 
11 

$11, 806. 72 
18, 980. 02 
11,  254. 19 
11, 067.  37 
9, 688.  20 

2,  359.  01 
1,  716. 46 
1,  060. 97 

964. 13 
1,  784. 03 
968.  95 
1, 198. 28 

1,  500. 85 
1, 930. 21 

3,  516. 70 

2,  631. 24 
3, 353. 98 
6,  060. 88 

2,  600 

05. 

IMPROVEMENT  OF  ALTAMAHA  RIVER,  GEORGIA. 

The  Altamaha  River  is  formed  by  the  junction  of  the  Oconee  and 
Ocmulgee  rivers  in  the  southeastern  part  of  Georgia,  and  flows  in  a 
southeasterly  direction  to  the  sea. 

A detailed  description  of  this  river  is  given  in  Appendix  O,  Annual 
Report  of  the  Chief  of  Engineers  for  1890,  pages  1327-1386. 


ORIGINAL  CONDITION. 

The  chief  obstruction  to  the  navigation  of  the  Altamaha  River  con- 
sists in  rock  ledges,  sand  bars,  overhanging  trees,  snags,  and  sunken 
logs.  The  rock  ledges  were  confined  to  the  upper  portion  of  the  stream, 
while  the  other  obstructions  were  found  throughout  its  entire  course. 
The  low-water  depths  at  some  points  did  not  exceed  1 foot. 
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PLAN  OF  IMPROVEMENT. 

The  original  plan  for  improving  the  Altamaha  River  was  submitted 
in  1880,  and  is  given  in  Appendix  J of  the  Annual  Report  of  the  Chief 
of  Engineers  for  1881. 

The  revised  plan  of  improvement,  outlined  in  my  predecessor’s  report 
of  June  12,  1890,  provides  for  the  establishment  of  a navigable  steam- 
boat channel,  3 feet  deep  at  ordinary  summer  low  water,  between  the 
junction  of  the  Oconee  and  Ocmulgee  rivers  and  the  town  of  Darien. 

This  is  to  be  accomplished  by  (1) removing  rock  shoals  and  sand  bars; 
(2)  building  deflecting  dikes  and  closing  incipient  cut-offs;  (3)  removing 
snags  and  logs  from  the  channel  and  overhanging  trees  from  the  banks 
of  the  stream;  (4)  revetting  caving  banks. 

The  cost  of  the  improvement,  as  given  in  the  project  of  1890,  is  esti- 
mated in  round  numbers  at  $129,000,  provided  funds  are  regularly  and 
adequately  supplied. 

From  $3,000  to  $5,000  will  be  required  for  the  annual  maintenance  of 
the  completed  work. 

SUMMARY  OF  OPERATIONS  PRIOR  TO  JULY  1,  1897. 

For  a history  of  work  done  under  the  original  project  see  page  1246 
of  the  Annual  Report  of  the  Chief  of  Engineers  for  1889.  For  a sum- 
mary of  work  done  under  the  revised  project  see  page  1514  of  the  same 
officer’s  report  for  1897. 

The  total  expenditures  under  the  present  project,  up  to  June  30,1897, 
amounted  to  $44,474.73. 

CONDITION  OF  WORK  JUNE  30,  1897. 

The  works  of  improvement  were  in  good  order.  The  channel  was  in 
fair  condition,  a number  of  snags,  however,  requiring  removal.  At 
Coupers  Bar  the  channel  had  deepened  to  2.3  feet  along  the  training 
wall. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1898. 

No  work  was  done  during  the  fiscal  year  just  ended. 

CONDITION  OF  WORK  JUNE  30,  1898. 

The  training* wall  at  Beards  Bluff  has  deteriorated  to  some  extent. 
The  other  works  are  in  about  the  same  condition  as  at  the  close  of  the 
last  fiscal  year. 

COMMERCE  AND  NAVIGATION. 

For  information  in  regard  to  the  sources  of  the  commerce  of  this 
river  see  page  1514  of  the  Report  of  the  Chief  of  Engineers  for  1897. 

Aside  from  a very  large  amount  of  lumber  and  timber  the  commerce 
of  the  river  (fertilizers,  cotton  seed,  rosin,  turpentine,  general  mer- 
chandise) has  been  estimated  at  22,000  tons  and  valued  at  $540,000  for 
the  calendar  year  1897. 

MISCELLANEOUS. 

The  work  is  located  in  the  collection  district  of  Brunswick,  Ga.  Amount  of 
duties  collected  in  1897  $18,586.57.  Sapelo  Light  is  the  nearest  light-house,  and 
Forts  Oglethorpe  and  Pulaski  are  the  nearest  forts. 
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It  is  proposed  to  expend  any  funds  that  may  become  available  during 
the  coming  fiscal  year  in  the  removal  of  obstructions  and  the  improve- 
ment of  the  shoal  places  in  the  river  according  to  the  project  of  1890. 

The  sum  of  $10,000  can  be  economically  and  advantageously  expended 
during  the  coming  year.  Ho  permanent  improvement  can  be  effected 
as  new  obstructions  caused  by  logs  and  snags  form  during  every  freshet 
stage.  They  should,  however,  diminish  in  number  from  year  to  year. 

Money  statement. 


July  1, 1897,  balance  unexpended $5,  748.  68 

June  30, 1898,  amount  expended  during  fiscal  year 485.  77 


July  1, 1898,  balance  unexpended 


5,  262. 91 


f Amount  (estimated)  required  for  completion  of  existing  project 107,  000.  00 

I Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1900  10, 000.  00 
| Submitted  in  compliance  with  requirements  of  sections  2 of  river  and 
{ harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


AMOUNT  AND  DATE  OF  ALL  APPROPRIATIONS. 


Under  the  original  project  of  improvement  of  the  Altamaha  River, 
adopted  in  1880,  the  following  appropriations  were  made: 


By  act  of  Congress  of — 

March  3, 1881 $5,  000.  00 

August  2, 1882  15,  000. 00 

July  5, 1884 20,000.00 

August  5, 1886  20,  000.  00 

August  11, 1888  Jsw 10,  000.  00 


70,  000.  00 

Unexpended  balance  of  last  appropriation  carried  to  new  project 223. 41 


Total 69,776.59 


Since  the  existing  project  for  improving  Altamaha  River  was  adopted 
in  1890  the  following  appropriations  have  been  made  for  this  work: 


By  act  of  Congress  of — 

August  11, 1888  (unexpended  balance) $223. 41 

September  19, 1890 15,  000.  00 

July  13, 1892 15,  000.  00 

August  18, 1894  10,  000. 00 

J une  3, 1896 10,  000. 00 


Total 


50, 223. 41 


O 6. 

IMPROVEMENT  OF  OCONEE  RIVER,  GEORGIA. 

The  Oconee  River  rises  in  the  northeastern  part  of  Georgia,  flows  in 
a southeasterly  direction,  and  unites  with  the  Ocmulgee  to  form  the 
Altamaha.  A detailed  description  of  this  river  is  given  in  House  Ex. 
Doc.  Ho.  211,  Fifty-first  Congress,  first  session. 

ORIGINAL  CONDITION. 

For  the  greater  part  of  the  year  the  river  is  navigable  for  steamboats 
drawing  from  3 to  4 feet,  but  during  the  low-water  season  there  are 
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various  shoals  with  low- water  depths  of  not  more  than  2 feet.  The 
chief  obstructions  to  navigation  consist  of  sand  bars,  rock  shoals,  over- 
hanging trees,  snags,  and  sunken  logs. 

PLAN  OF  IMPROVEMENT. 

The  original  plan  for  improving  the  Oconee  River  was  submitted  in 
1875  and  is  given  in  the  Annual  Report  of  the  Chief  of  Engineers  for 
that  year.  That  plan  was  modified  in  1878,  1880,  and  1888. 

The  present  plan  of  improvement,  outlined  in  my  predecessor’s  report 
of  February  5,  1890,  provides  for  the  establishment  of  a navigable 
steamboat  channel  3 feet  deep  at  ordinary  summer  low  water  from 
Milledgeville  to  the  river’s  mouth. 

This  is  to  be  accomplished  by  (1)  removing  rafts,  rock  shoals,  and 
sand  bars;  (2)  enlarging  portions  of  the  river,  revetting  caving  banks 
and  closing  incipient  cut-offs;  (3)  removing  snags  and  logs  from  the 
channel  and  overhanging  trees  from  the  banks  of  the  stream. 

The  cost  of  the  improvement  is  estimated  at  $171,000,  provided  funds 
are  regularly  and  adequately  supplied. 

From  $1,000  to  $5,000  will  be  required  for  the  annual  maintenance  of 
the  completed  work. 


SUMMARY  OF  OPERATIONS  PRIOR  TO  JULY  1,  1897. 

For  a history  of  work  done  under  the  original  project  of  improve- 
ment  see  page  1253  of  the  Annual  Report  of  the  Chief  of  Engineers 
tor  1889.  For  a summary  of  work  done  under  the  present  project  see 
pages  1516  and  1517  of  the  same  officer’s  report  for  1897 

uuder  the  present  project  up  to' June  30>  1897> 


CONDITION  OF  WORK  JUNE  30,  1897. 

in  £°od  condition  when  work  stopped,  but  at 

"D(lof  th?  fi?cal  year  1897  a nuinber  of  snags  had  been  lodged  in 
it  which  required  removal.  6 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1898. 

Snagging  operations  were  commenced  by  the  snag  boat  Satilla  on 
March  31  and  continued  until  June  24,  when  they  were  stopped  and 
the  boat  tied  up  on  account  of  the  river  being  too  low  for  work.  Dur- 
ing the  period  just  mentioned  the  river  was  cleared  from  the  forks 
up  to  a point  about  4 miles  below  the  Central  Railroad  bridge  (Station 
104  miles).  There  were  removed  982  snags  and  stumps  and  240  over- 
hanging trees  ,^33  logs  were  cut  up  on  bank,  and  56  pounds  of  explo- 


CONDITION  OF  WORK  JUNE  30,  1898. 

Pro!",.n'e  F°^s  up  *0  nearly  the  Central  Railroad  bridge  the  river 
requires  clearing!011'  Above  that  polnt  lfc  1S  very  much  obstructed  and 

COMMERCE  AND  NAVIGATION. 

The  Oconee  River  is  navigable  from  the  mouth  to  Milledgeville  a 

nlvin^th^  a >0Ut  147  During  the  calendar  year  1897  the  boats 

P y & the  river  carried  about  22,550  tons  of  freight,  valued  at  about 
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$800,000.  In  addition  to  this  there  were  90,000,000  feet  B.  M.,  or 
180  000  tons,  of  pine  and  cypress  timber,  valued  at  about  $690,000, 
rafted  down  the  river.  The  total  commerce  of  the  river  during  the  calen- 
dar year  1897  was  therefore  about  202,550  tons,  valued  at  $1,490,000. 


MISCELLANEOUS. 

The  work  is  located  in  the  collection  district  of  Brunswick,  Ga.  Amount  of  duties 
collected  in  1897,  $18,586.57.  Sapelo  Light  is  the  nearest  light-house,  and  forts 
Oglethorpe  and  Pulaski  are  the  nearest  forts. 

It  is  proposed  to  expend  any  funds  that  may  become  available  dur- 
ing the  coming  fiscal  year  in  the  removal  of  obstructions  and  the 
improvement  of  the  shoal  places  in  the  river,  according  to  the  project 

°fThe  sum  of  $10,000  can  be  economically  and  advantageously 
expended  during  the  coming  year.  No  permanent  improvement  can 
be  expected,  as  new  obstructions,  caused  by  logs  and  snags,  form  dur- 
ing every  freshet  stage.  They  should,  however,  diminish  in  number 
from  year  to  year. 

Money  statement. 


July  1, 1897,  balance  unexpended 

June  30, 1898,  amount  expended  during  fiscal  year. 

July  1, 1898,  balance  unexpended 


$5,  371. 42 
2, 718. 43 


2,  652. 99 


Amount  (estimated)  required  for  completion  of  existing  project. ...... 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J une  30, 1900 
Submitted  in  compliance  with  requirements  of  sections  2 of  river  and. 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 


122, 000. 00 
10, 000. 00 


AMOUNT  AND  DATE  OF  ALL  APPROPRIATIONS. 


Since  the  works  of  improvement  were  begun  the  following  appropria- 
tions have  been  made: 


Bv  act  of  Congress  of— 

July  5, 1884  $3, 000. 00 

August  5, 1886 9, 000.  00 

August  11, 1888 12, 500.  00 


45, 000.  00 
201. 18 


By  act  of  Congress  of— 

June  18, 1878  $10,000.00 

March  3, 1879 1,500.00 

June  14, 1880 1, 500. 00 

March  3, 1881 2,500.00 

August  2, 1882 5,000.00  . 

Unexpended  balance  from  last  appropriation  carried  to  new  project 

Total  44>798-82 

Since  the  existing  project  for  improving  the  Oconee  Kiver  was 
adopted  the  following  appropriations  have  been  made  for  this  work : 

By  act  of  Congress  of— 

August  18, 1894 $10,  000. 00 

June  3, 1896  10, 000. 00 


By  act  of  Congress  of— 

August  11,  1888  (unex- 
pended balance) $201. 18 

September  19, 1890  25,  000. 00 

July  13, 1892  25, 000. 00 


Total 


70, 201. 18 


o 7- 

IMPROVEMENT  OF  OCMULGEE  RIVER,  GEORGIA. 

The  Ocmulgee  Eiver  is  formed  by  the  junction  of  the  South  and  Yel- 
low rivers,  about  20  miles  below  Covington,  and  fiows  thence  in  a south- 
easterly direction  about  250  miles,  where  it  unites  with  the  Oconee  to 
form  the  Altamaha.  A detailed  description  of  this  river  is  found  in 
House  Ex.  Doc.  No.  215,  Fifty  first  Congress,  first  session. 
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, ORIGINAL  CONDITION. 

For  the  greater  part  of  the  year  the  river  is  navigable  for  steamboats 
drawing  from  3 to  4 feet,  but  during  the  low-water  season  there  are 
various  shoals  with  depths  of  not  more  than  2 feet.  The  chief  obstruc- 
tions to  navigation  consist  of  rock  shoals,  sand  bars,  overhanging  trees, 
snags,  and  sunken  logs. 

PLAN  OF  IMPROVEMENT. 

The  original  plan  for  improving  Ocmulgee  River  was  submitted  in 
1876,  and  is  given  in  the  Annual  Report  of  the  Chief  of  Engineers  for 
that  year.  That  project  was  revised  in  1882  and  again  in  1886. 

The  present  plan  of  improvement,  outlined  in  my  predecessor’s  report 
of  February  5,  1890,  provides  for  the  establishment  of  a navigable 
steamboat  channel  3 feet  deep  at  oridinary  summer  low  water  from  Macon 
to  the  river’s  mouth. 

This  is  to  be  obtained  by  (1)  removing  rock  shoals  and  sand  bars; 
(2)  closing  incipient  cut-offs  and  revetting  caving  banks;  (3)  removing 
snags  and  logs  from  the  channel  and  overhanging  trees  from  the  banks 
of  the  stream. 

The  cost  of  the  improvement,  as  given  in  the  project  of  1890,  is 
estimated  at  $210,000,  provided  funds  are  regularly  and  adequately 
supplied. 

From  $1,000  to  $5,000  will  be  required  for  the  annual  maintenance  of 
the  completed  work. 

SUMMARY  OF  OPERATIONS  PRIOR  TO  JULY  1,  1897. 

For  a history  of  the  work  done  under  the  original  project  see  page 
1258  of  the  Annual  Report  of  the  Chief  of  Engineers  for  1889.  For  a 
summary  of  the  work  done  under  the  present  project  see  pages  1519  and 
1520  of  the  same  officer’s  report  for  1897. 

The  total  expenditures  under  the  present  project  up  to  June  30,  1897, 
amounted  to  $70,720.19. 

CONDITION  OF  WORK  JUNE  30,  1897. 

The  channel  was  in  fair  condition;  a number  of  snags,  however, 
required  removal. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1898. 

Snagging  operations  were  commenced  by  the  snag  boat  Satilla  on 
September  22  and  continued  until  March  23,  at  which  time  the  entire 
river  from  the  forks  up  to  Macon  had  been  cleared  and  put  into  good 
condition.  There  were  removed  199  snags  and  stumps  and  4,738  over- 
hanging trees;  69  logs  were  cut  up  on  bank,  and  2244  pounds  of 
explosives  were  used. 

On  January  10  the  Department  made  a special  allotment  of  $500  for 
the  purpose  of  removing  the  wreck  of  the  steamer  Allen  from  the  chan- 
nel just  above  the  mouth  of  Stone  Creek.  The  work  was  done  by  the 
U.S.snag  boat  Satilla  between  the  17th  and  the  20th  of  January,  at  a cost 
of  $113.07.  The  wreck  was  broken  up  and  entirely  removed,  the  boiler 
and  engines  being  taken  out  and  deposited  on  the  bank  and  afterwards 
turned  over  to  the  owner,  Mr.  W.  A.  Roush,  who  paid  the  cost  of  their 
removal.  This  amount,  $56.54,  was  deposited  to  the  credit  of  the 
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Treasurer  of  tlie  United  States.  The  unexpended  balance  of  the  allot- 
ment, amounting  to  $386.93,  was  likewise  turned  over  to  that  officer. 

CONDITION  OF  WORK  JUNE  30,  1898. 

Since  the  completion  of  snagging  operations  the  channel  has  become 
somewhat  obstructed  by  snags,  etc.,  and  it  now  stands  m need  ot 
further  clearing. 

COMMERCE  AND  NAVIGATION. 

A detailed  discussion  of  this  subject  will  be  found  on  pages  1478  to 
1484  of  the  Eeport  of  the  Chief  of  Engineers  for  18' >0,  and  page  lo20  of 
the  same  officer’s  report  for  1897.  No  data  are  available  for  the  amount 
and  value  of  last  year’s  trade. 


MISCELLANEOUS. 

The  work  is  located  in  the  collection  district  of  Brunswick,  Ga.  Amount  ofduties 
collected  in  1897,  $18,586.57.  Sapelo  Light  is  the  nearest  light-house,  and  Forts  Ogle- 
thorpe and  Pulaski  are  the  nearest  forts. 

It  is  proposed  to  expend  any  funds  that  may  become  available  dur- 
ing the  present  fiscal  year  in  the  removal  of  obstructions  and  in  the 
improvement  of  the  shoals  in  the  river  between  Macon  and  the  river  s 

mouth,  according  to  the  project  of  1890. 

The  sum  of  $lo,000  can  be  economically  and  advantageously  expended 
during  the  coming  year.  No  permanent  improvement  can  be  effected, 
as  new  obstructions,  caused  by  logs  and  snags,  form  during  every  freshet 
stage.  They  should,  however,  diminish  in  number  from  year  to  year. 


Money  statement. 

July  1, 1897, balance  unexpended - 

June  30, 1898,  amount  expended  during  fiscal  year. . . 

July  1, 1898,  balance  unexpended 


$4, 524. 76 
4, 463. 76 


61.00 


f Amount  (estimated)  required  for  completion  of  existing  project 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1900  10,000.00 

S Submitted  in  compliance  with  requirements  of  sections  2 ot  river  and. 

[ harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 


AMOUNT  AND  DATE  OF  ALL  APPROPRIATIONS. 

Under  the  original  project  of  improvement  of  the  Ocmulgee  Eiver, 
adopted  in  1876,  the  following  appropriations  were  made: 


By  act  of  Congress  of- 

July  5, 1884  $3, 000. 00 

August  5, 1886 7,  500. 00 

August  11, 1888 15, 000. 00 


By  act  of  Congress  of— 

August  14, 187 6... $15, 000.  00 

June  18, 1878  15,  000.  00 

March  3, 1879 7,000.00 

June  14, 1880  7, 000.  00 

March  3, 1881 5,000.00 

August  2, 1882 5,000.00  . 

Unexpended  balance  carried  forward  from  last  appropriation  to  new 
project 


Total . 


79, 500. 00 


224. 95 
79, 275. 05 


Since  the  existing  project  for  improving  Ocmulgee  Eiver  was  adopted 
the  following  appropriations  have  been  made  for  the  work: 


By  act  of  Congress  of — 

August  11,  1888  (unex- 

pended  balance) $224. 95 

September  19, 1890 30,  000. 00 

July  13, 1892 25,  000.  00 


By  act  of  Congress  of— 

August  18, 1894 $10,  000. 00 

J une  3, 1896  - - - - 10,  000. 00 

Total 75, 244. 95 


Total 
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O 8. 

IMPROVEMENT  OF  BRUNSWICK  HARBOR,  GEORGIA. 

About  2 miles  above  the  city  of  Brunswick  Turtle  River  is  divided 
by  Buzzard  Island  into  two  branches,  the  smaller  one,  flowing  to  the 
eastward  of  the  island  and  upon  which  the  city  of  Brunswick  is  situ- 
ated, being  known  as  East  River,  the  other  retaining  the  name  of  Turtle 
River.  These  streams  unite  again  about  1£  miles  below  the  city  to  form 
Brunswick  River.  The  lower  part  of  East  River  forms  what  is  known 
as  the  harbor  of  Brunswick.  Operations  for  the  improvement  of  this 
harbor  have  been  carried  on  in  accordance  with  a project  of  improve- 
ment prepared  by  General  Gillmore,  the  officer  then  in  charge,  and 
printed  as  Appendix  M 12,  Annual  Report  of  the  Chief  of  Engineers 
for  1886.  This  project  is  an  enlargement  and  a modification  of  a pre- 
vious one  submitted  by  the  same  officer  and  printed  as  Appendix  J 7, 
Annual  Report  of  the  Chief  of  Engineers  for  1880. 

ORIGINAL  CONDITION. 

Turtle  and  Brunswick  rivers  have  low- water  depths  of  from  4 to  6 
fathoms.  Over  the  shoal  in  East  River  in  front  of  the  city  there  was, 
when  the  existing  project  of  improvement  was  adopted,  a low-water 
depth  of  only  1\  fathoms.  The  mean  rise  and  fall  of  tide  is  about  6.6 
feet. 

PLAN  OF  IMPROVEMENT. 

The  following  comprise  the  main  features  of  the  plan  of  improve- 
ment: 

(1)  A training  wall  projecting  from  the  most  easterly  point  of  Buz- 
zard Island  and  located  approximately  parallel  to  and  1,000  feet  or  less 
distant  from  the  opposite  shore  of  East  River. 

(2)  A low  dam  across  Turtle  River  extending  obliquely  upstream  from 
the  upper  end  of  Buzzard  Island  to  the  opposite  shore  of  Blythe  Island. 

(3)  Short  spur  jetties  in  the  lower  part  of  East  River. 

(4)  Dredging  in  the  vicinity  of  Turtle  River  Dam  and  on  the  shoal  in 
the  lower  part  of  East  River. 

The  training  walls  and  spurs  were  to  be  constructed  of  palmetto 
cribs  loaded  with  stone  or  of  successive  courses  of  log  and  brush  mat- 
tresses loaded  with  riprap  stone.  The  works  were  intended  to  estab- 
lish and  maintain  a 15-foot  low-water  channel  across  the  shoal  in  East 
River.  The  cost  of  the  original  project  was  estimated  at  $73,187.50, 
and  as  modified  at  $190,000. 

In  1836  an  appropriation  of  $10,000  was  made  for  the  removal  of  the 
shoal  in  East  River.  Since  the  adoption  of  the  modified  project  nine 
appropriations  have  been  made  by  Congress  for  the  work,  aggregating 
$190,000.  Two  additional  appropriations  of  $10,000  and  $15,000  were 
made  for  maintenance,  one  in  1894  and  the  other  in  1896. 

In  my  predecessor’s  report  of  November  26, 1894,  concerning  a revision 
of  the  project  of  improving  harbor  at  Brunswick,  he  stated  that— 

It  will  be  more  economical  and  advantageous  to  maintain  the  desired  depth  of  15 
feet  at  mean  low  water  by  keeping  the  training  wall  in  good  condition  and  bv  annual 
dredging  than  by  constructing  a dam  across  Turtle  River  and  further  channel  con- 
traction. 

He  also  estimated  the  cost  of  maintenance  at  $15,000  per  annum, 
provided  that  sum  be  made  available  each  year. 

ENG  98 83 
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SUMMARY  OF  OPERATIONS  PRIOR  TO  JULY  1,  1897. 

For  a summary  of  past  work  see  page  1274  of  the  Eeport  of  the  Chief 
of  Engineers  for  1896,  and  page  1523  of  the  same  officer’s  Annual 
Eeport  for  1897. 

The  total  expenditures  under  the  present  project,  up  to  June  JO, 

1897,  were  $18,268.34. 

CONDITION  OF  WORK  JUNE  30,  1897. 

The  training  wall  was  in  good  condition,  although  some  settlement 
had  taken  place.  The  deepening  of  the  channel  along  the  city  front 
and  in  Academy  Creek,  by  dredging,  was  nearly  completed. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1898. 

Dredging  under  contract  of  September  25,  1896,  with  Eittenhouse 
E.  Moore,  was  continued  until  July  15,  when  the  work  was  completed. 
The  channel  along  the  city  front  had  been  deepened  to  15 J feet,  and 
the  channel  in  Academy  Creek  had  been  deepened  to  12J  feet.  There 
were  removed  from  the  former  3,106.5  cubic  yards  of  material,  and 
there  were  removed  from  the  latter  8,251.5  cubic  yards  of  material, 
making  a total  of  11,358  cubic  yards  removed  during  the  fiscal  year. 

On  January  8,  1898,  the  sum  of  $500  was  allotted  for  the  purpose  of 
removing  the  wreck  of  the  steamer  E.  L.  Mabey.  An  additional  allot- 
ment of  $500  for  the  same  purpose  was  made  on  March  24. 

The  wreck  was  removed  by  W.  M.  Tupper  & Co.,  of  Brunswick,  Ga., 
under  their  proposal,  accepted  March  25, 1898,  to  do  the  work  for  $895. 
The  wreck  was  lifted  bodily  and  placed  in  shallow  water  entirely  out 
of  the  channel.  Work  was  begun  March  28  and  completed  April  6, 

1898.  The  unexpended  balance  of  $105  was  returned  to  the  Treasurer 
of  the  United  States. 

CONDITION  OF  WORK  JUNE  30,  1898. 

Ko  examination  of  Brunswick  Harbor  has  recently  been  made,  but 
as  far  as  known  the  training  wall  is  in  fair  condition  and  the  channel 
has  not  deteriorated.  It  is  not  quite  uniform  in  depth.  A moderate 
amount  of  dredging  will  remedy  this. 

COMMERCE  AND  NAVIGATION. 

Information  in  regard  to  the  commerce  of  Brunswick  before  the 
improvement  will  be  found  on  page  1523  of  the  Eeport  of  the  Chief  of 
Engineers  for  1897.  Since  1880  the  annual  tonnage  of  the  port  and  its 
value  have  grown  very  much,  the  shipments  of  cotton,  for  instance, 
having  increased  from  4,000  bales  in  1885  to  200,541  bales  in  1897. 

Besides  a line  of  steamers  to  Eew  York  and  several  lines  to  points 
in  Georgia  and  Florida,  a large  fleet  of  foreign  and  coastwise  steam 
and  sailing  vessels  is  engaged  in  the  Brunswick  trade,  which  consists 
principally  of  shipments  of  cotton,  naval  stores,  lumber,  ties,  and 
phosphates. 

MISCELLANEOUS. 

The  work  is  located  in  the  collection  district  of  Brunswick,  Ga.  Amount  of  duties 
collected  in  1897,  $18,586.57.  St.  Simons  Light  is  the  nearest  light-house,  and  Fort 
Clinch,  Fla.,  the  nearest  fort. 
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The  sum  of  $10,000  can  be  economically  and  advantageously  expended 
during  the  coming  fiscal  year  in  maintaining  the  present  channel  depths 
by  dredging. 

Money  statement . 

July  1, 1897,  balance  unexpended 

June  30,  1898,  amount  expended  during  fiscal  year 


July  1, 1898,  balance  unexpended 


( Amount  (estimated)  required  for  completion  of  existing  project (*) 

J Amounttbatcan  be  profitably  expended  in  fiscal  yearending  June30, 1900  10,  000.  00 
1 Submitted  in  compliance  with  requirements  of  sections  2 of  river  and 
[ harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 


AMOUNT  AND  DATE  OF  ALL  APPROPRIATIONS. 

Since  the  work  of  improvement  was  begun  the  following  appropria- 
tions have  been  made: 

By  act  of  Congress  of 

J uly  4, 1836  

March  3, 1879 

June  14, 1880  

March  3, 1881  — 

August  2, 1882  — 

July  5, 1884  


For  maintenance : 

August  18, 1894  10,  000 

June  3, 1896 15,000 


Aggregate 225, 000 


$10,  000 
20,  000 
10,  000 
5,  000 
25,  000 
10,  000 


By  act  of  Congress  of — 

August  5, 1886 $22,  500 

August  11, 1888 35,000 

September  19, 1890  35,  000 

July  13, 1892  27, 500 

Total 200,  000 


$6,  731. 66 
6, 107. 22 


Abstract  of  bids  opened  at  Savannah,  Ga.,  September  8,  1896,  by  Capt.  O.  M.  Carter, 
Corps  of  Engineers,  for  dredging  in  Darien  Harbor,  Brunswick  Harbor,  and  Inside 
Water  Route,  between  Savannah  and  Fernandina. 


No. 

Name  and  address  of  bidder. 

Dredging  in 
Darien  Harbor, 
Georgia  (75,000 
cubic  yards). 

Dredging  in 
Brunswick  Har- 
bor, Georgia 
(60,000  cubic 
yards) . 

Dredging  along 
Inside  Water 
Route  (75,000 
cubic  yards). 

Total. 

Price. 

Amount. 

Price. 

Amount. 

Price. 

Amount. 

1 

Savannah  Dredging  Co.,  Jacob 
Paulsen,  president,  Savan- 
nah, Ga 

$0.14 

$10,500 

$0. 16 

$9, 600 

$0. 13| 

$10, 125 

$30, 225 

2 

Rittenhouse  It.  Moore,  Mobile, 
Ala.  t 

.12 

9, 000 

.14 

8,400 

.10 

7,500 

24,  900 

3 

American  Dredging  Co.,  S.  Y. 
Schermerhorn,  president, 

Philadelphia,  Pa.  { 

P.  Sanford  Ross,  Jersey  City, 
!N".  J .......................... 

.17 

12,  750 

.18 

10,  800 

.16 

12,  000 

35,  550 

4 

.15 

11,  250 

.16 

9,  600 

.14 

10,500 

31,350 

5 

Virginia  Dredging  Co.,  J.  Clem- 
ent Shafer,  president,  Rich- 
mond, Va.  § 

13, 425 

10, 740 

•17x% 

13, 425 

37, 590 

Amount  available,  $45,000. 

* Indeterminate. 

t Bid  recommended  for  acceptance,  he  being  the  lowest  responsible  bidder  for  the  best  and  most 
suitable  material  and  services, 
t Evidence  of  authority  to  bid  not  filed. 

§ Certificate  of  guaranty  omitted. 


i 
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Contract  in  force. 


Name  and  address  of  contractor. 

Character  of 
work. 

Date  of 
approval. 

W ork  began. 

Expires. 

Rittenhouse  R.  Moore,  Mobile,  Ala 

Dredging . . . 

Oct.  20,  1896 

Apr.  20, 1897 

Aug.  15,  1897 

COMMERCIAL  STATISTICS  FOR  1897. 
EXPORTS. 


Articles. 

Foreign. 

Domestic 

(coastwise). 

Cotton  seed  - ......  tons  . 

172,  036 
3,  574 

28, 505 

2, 584 
341 
64, 154 
10,  749 
90,  688,  000 
1,  394,  852 
10, 290, 948 

Phosphate tons. . 

Turpentine do 

Lumber  and  timber .' feet,  B.  M. . 

Cross-ties - number. . 

Shingles do 

46,  378 
200, 323 
52, 968 
36, 150,  000 
23, 846 
1,  635, 050 
10,  000 
20,  432 

Pig  iron tons.. 

Oysters ......  .cases. . 

3,  567 
2, 020 
1,  599 

Hf  fvrr/hnndiHA  _ . tons.. 

Tons. 

Value. 

Exports : 

TtonriAstif*,  toon  st, wise)  

224. 000 

248. 000 
443,  294 

$3,  888, 792.  00 
8,  693,  322.  00 
5, 803, 110.  00 

Foreign  

Imports. .... ................ 

Total 

915, 294 

18,  385,  224.  00 

Arrivals  and  clearances  of  vessels  and  commerce  at  Brunswick,  Ga.,from  January  1, 1878, 

to  December  31, 1897. 

ARRIVED. 


Year. 

Coastwise. 

Foreign  ports. 

Total. 

American  vessels. 

Foreign  vessels. 

No. 

Tons. 

Crew. 

No. 

Tons. 

Crew. 

No. 

Tons. 

Crew. 

No. 

Tons. 

Crew. 

1878.... 

116 

32,  584 

850 

36 

10,  218 

270 

41 

19,  008 

493 

193 

61,810 

1, 613 

1879.... 

148 

44,  397 

1, 000 

33 

8, 235 

232 

40 

17,  589 

468 

221 

70, 221 

1,790 

1880.... 

271 

77,  656 

1,  891 

36 

11,  219 

317 

39 

14, 996 

432 

346 

103,  871 

2,611 

1881.... 

279 

100, 451 

2,  239 

13 

4, 174 

98 

63 

30,  279 

751 

355 

134,  904 

3,  088 

1882.... 

335 

123, 149 

2,659 

H 

2,  095 

57 

63 

26,  958 

694 

405 

152,  202 

3,416 

1883.... 

299 

110,  302 

2,  368 

ii 

4,814 

107 

87 

40,  765 

979 

397 

155, 881 

3,454 

1884.... 

239 

88,  063 

1, 893 

10 

4,  434 

88 

126 

62,  818 

1,  435 

375 

155,  315 

3, 416 

1885.... 

242 

93,  280 

1, 928 

10 

3,216 

76 

94 

43,  284 

1,  037 

346 

139,  780 

3,  052 

1886. . . . 

229 

88,  244 

1,  751 

7 

3,  262 

48 

98 

47,  798 

1, 164 

334 

139,  304 

2,  835 

1887.... 

194 

86,  731 

1,  625 

8 

2,  251 

116 

102 

54,  537 

1,  232 

304 

144,  519 

2,  973 

1888.... 

821 

290,  590 

3,  619 

9 

2,  991 

76 

147 

80,  330 

1,  729 

977 

373,  911 

10,  424 

1889.... 

220 

92,  831 

1,  764 

29 

10,  035 

176 

191 

113,  757 

2, 403 

431 

216,  623 

4, 343 

1890.... 

316 

196,  701 

3,  844 

23 

7,513 

186 

126 

71, 158 

1,  559 

465 

275, 372 

5,  589 

1891.... 

374 

235,  565 

5, 462 

29 

8, 025 

164 

107 

70,  228 

1, 523 

501 

313, 818 

6, 149 

1892.... 

439 

279, 998 

4,450 

42 

20,  548 

354 

134 

85,  332 

1, 812 

615 

385,  878 

6, 616 

1893.... 

431 

255, 367 

4, 392 

48 

23,  384 

371 

123 

93,  634 

1,  710 

602 

372,  385 

6, 473 

1894.... 

382 

261,  315 

4,  926 

50 

25,  382 

393 

173 

147,  672 

2,  675 

605 

434,  369 

7,994 

1895.... 

481 

319,  399 

5, 750 

25 

14,  867 

242 

147 

112,  957 

2,  089 

653 

447,  223 

8,  081 

1896.... 

587 

344,  045 

6,  503 

40 

19,  999 

359 

134 

63,348  ! 

1,  852 

761 

427, 392 

8,714 

1897  A.. 

716 

417,847 

7,783 

84 

42,  543 

717 

260 

232,  762 

4,158 

1,  060 

693, 143 

12, 658 
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Arrivals  and  clearances  of  vessels  and  commerce  at  Brunswick,  Ga.,  eic.— Continued. 

CLEARED. 


Tear. 

Coastwise. 

Foreign  ports. 

Total. 

American  vessels. 

Foreign  vessels. 

No. 

Tons. 

Crew. 

No. 

Tons. 

Crew. 

No. 

Tons. 

Crew. 

No. 

Tons. 

Crew. 

1878 

124 

32,  767 

874 

28 

9,  231 

236 

49 

21,  218 

550 

201 

63,  216 

1, 660 

1879 

157 

42'  345 

1,116 

21 

7, 172 

172 

47 

21,  730 

555 

225 

71, 247 

1,  843 

1880 

270 

78,  913 

2,010 

14 

5, 010 

115 

48 

19, 970 

550 

332 

103,  900 

2,  675 

1881 

252 

82, 155 

1,732 

17 

7, 218 

156 

87 

42,  659 

1,014 

356 

132,  932 

1,  902 

1882 

278 

96, 170 

2,  086 

19 

7,  761 

170 

101 

48,  699 

1,139 

398 

152,  630 

3,  395 

1888 

257 

91 , 036 

1,962 

28 

11,  268 

240 

124 

55,  717 

1, 369 

411 

158,  021 

3,  571 

1884 

176 

62,  927 

1, 322 

38 

16,  209 

335 

148 

70,  612 

1,633 

362 

149, 478 

3,  290 

1885 

196 

71,  345 

1,481 

21 

8,  696 

190 

135 

62, 437 

1,456 

352 

142,  478 

3,127 

1886 

184 

67,  020 

1,  413 

17 

7,  528 

159 

117 

56,  280 

1,  305 

318 

130, 828 

2, 877 

1887 

130 

51,  305 

958 

5 

5,  858 

143 

121 

72,  894 

1,  526 

276 

130, 057 

2,  627 

1888 

785 

266,152 

8,  240 

13 

4,  715 

116 

173 

102,  300 

2,  236 

971 

373, 227 

10,  592 

1889 

169 

65,  809 

1,273 

11 

4, 266 

103 

221 

130,  919 

2,  830 

401 

200,  994 

4, 206 

1890 

247 

122, 820 

2,  024 

18 

8, 745 

165 

172 

107, 197 

2,  261 

437 

238,  762 

4,  450 

1891 

313 

186, 171 

3,432 

26 

16,  045 

234 

141 

94,  827 

1,  980 

480 

297, 043 

5,  646 

1892 

390 

247,  329 

4,  228 

19 

6,  882 

174 

163 

109,  728 

2,334 

572 

363,  939 

6,  736 

1893 

420 

236,  856 

4,165 

13 

6,  857 

121 

159 

119, 282 

2,  266 

590 

362,  995 

6, 552 

1894 

363 

235,  307 

4, 481 

14 

6,  081 

125 

223 

193,  483 

3,  260 

600 

434,  871 

7, 886 

1895 

458 

290,  702 

5,  260 

9 

4,155 

103 

182 

148,  892 

2,  811 

649 

443, 749 

8, 174 

1896 

591 

323,  357 

5,  759 

18 

8,  638 

173 

150 

112, 446 

2,  248 

759 

444,  441 

8, 180 

1897.... 

764 

432,  089 

6,940 

15 

6, 155 

117 

274 

246,  302 

4, 326 

1, 053 

684, 546 

11, 383 

COMMERCE. 


Tear. 

Value  of 
exports. 

Value  of 
imports. 

Total  col- 
lection. 

Tear. 

Value  of 
exports. 

Value  of 
imports. 

Total  col- 
lection. 

187ft 

$1,  372,  842 
1,  394, 401 
1,  702,  570 
2, 230,  000 

1,  700,  000 
3, 437,  000 
3,  500,  000 
3, 063, 960 

2,  828, 656 
4, 121,  660 

$400 
3,197 
8,  098 
4,  377 

2,  734 

3,  093 
958 

4, 008 
2,  397 
2, 815, 769 

$4, 500. 97 
5,  644. 33 
17, 723. 27 
29,  305.  30 
20, 058.  90 
24,911.61 
19, 780.  32 
3,  939.  27 
5,  834. 43 
37,  520. 00 

1888  a 

$7,  552,  025 
7,  894,  281 
7,  355,  841 
9,  7*42,  553 
5,  372,  775 
7,  297, 973 
9, 940,  453 
7,  520,  404 
5,  727, 074 
12,  582, 114 

$3, 140, 231 

6,  557 

7,  326 
3, 014,  207 

22, 988 
1,  680,  512 
3,  549,  378 
3,  328, 407 
15, 072 
5,  803, 110 

$7, 438.  04 
8,  933.  66 
5, 748. 00 
5,  982.  07 
6, 408. 15 
5,  768. 00 
9,141.41 

7,  422. 10 

8,  047. 11 
18,  586.  57 

7«7Q 

1889 

1880 

1890 

1881 

1891  a 

1889 

1892 

1ft  88 

1893  a 

1884 

1894  a 

1885 

1895  a 

188R 

1896 

1887  a 

1897a....... 

a Coastwise  and  foreign. 


Statement  of  receipts  of  naval  stores. 


Stock  on  hand. 

Receipts  for  year. 

Total. 

Tear. 

Rosin. 

Spirits. 

Rosin. 

Spirits. 

Rosin. 

Spirits. 

1880  

Barrels. 
3,  000 

Barrels. 

600 

Barrels. 
36, 495 

Barrels. 
8, 661 

Barrels. 
39,  495 

Barrels. 
9,  261 

1881 

2, 935 

240 

67,  562 

13,  490 

70,  297 

13, 730 

1882  

15, 191 

2, 100 

104, 357 

23,  459 

119,  548 

25,  559 

1883  

19,  791 
15, 236 

2,  200 
893 

80,  078 

16, 105 
23, 449 

99,  769 

18,  305 

1884  

105,  622 

120,  858 

24,  342 
22, 510 

1885  

8,  016 

1,  610 

92,  958 
139,  366 

30,  900 
34, 625 

100,  974 

1886  

11,  963 
45,  337 
27,  098 

2, 786 

151,  329 

37,  410 

1887  

1,161 

125,  546 

32,  338 

170,  883 

33, 459 

1888  

2, 420 

140,  820 

37,  643 

167,  918 

40,  063 

Iftft9 

186,  000 
212,  374 

45,  000 
42,  813 

1890  

31,  869 

2,  259 

244, 243 

45,  073 
43, 875 

1891  

29, 421 

1,  088 
651 

161,402 

42,  697 

190,  823 

1892  

30,  294 

220,  250 

52,  496 

250,  544 

53, 147 

1893 

20, 847 

4,  005 

172,  412 

43, 100 
46,  954 

193,  259 

47, 105 

1894  . . 

187,  912 

187, 912 

46,  954 

1895  

35,  000 
35,  507 

1, 500 
1,441 

268,  349 

53,  329 
66,  286 

303,  349 

54.  829 

1896 

259, 103 
323, 155 

294,  610 

67, 727 

1897  

57,  931 

3,  694 

77,  441 

381,  086 

81, 135 
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O 9. 

IMPROVEMENT  OF  THE  INSIDE  WATER  ROUTE  BETWEEN  SAVANNAH, 
GEORGIA,  AND  FERNANDINA,  FLORIDA. 

The  location  of  this  route  is  shown  by  a dotted  line  on  Coast  Survey 
Charts  Nos.  156  and  157,  and  a detailed  description  of  it  is  given  in 
Appendix  N 12,  Annual  Report  of  the  Chief  of  Engineers  for  1892, 
pages  1311-1326.  (See  also  subsequent  reports.) 

The  distance  from  Savannah  to  Fernandina  by  the  inside  route  just 
described  is  about  160  miles. 

Touching  at  Darien  en  route  increases  the  distance  by  about  20  miles, 
and  at  Brunswick  by  about  12  miles. 

PLAN  OF  IMPROVEMENT. 

The  original  project  of  improvement  adopted  in  1892  provides  for 
the  establishment  of  a channel  7 feet  deep  at  mean  low  water  between 
Savannah,  Ga.,  and  Fernandina,  Fla.  This  is  to  be  accomplished  by 
the  improvement  of  Romerly  Marsh,  Mud  River,  Little  Mud  River,  and 
Jekyl  Creek  by  means  of  dredging  and  the  construction  of  closure  dams 
and  training  walls  of  brush  mattresses  loaded  with  riprap  stone.  The 
estimated  cost  of  the  improvement  is  $105,000,  provided  that  the  entire 
sum  is  made  at  once  available.  If  funds  are  made  available  in  smaller 
amounts  the  cost  of  the  improvement  will  be  greatly  increased. 

SUMMARY  OF  OPERATIONS  PRIOR  TO  JULY  1,  1897. 

Up  to  this  time  operations  had  been  entirely  confined  to  Jekyl  Creek. 
A summary  of  them  will  be  found  on  page  1536  of  the  Annual  Report 
of  the  Chief  of  Engineers  for  1897. 

The  total  expenditures  up  to  June  30, 1897,  were  $36,489.49.  Besides 
this  the  sum  of  $24,000,  appropriated  for  the  specific  improvement  of 
Jekyl  Creek,  had  been  expended  for  that  purpose. 

CONDITION  OF  WORK  JUNE  30,  1897. 

So  far  as  known  the  training  wall  at  the  mouth  of  Jekyl  Creek  and 
the  dredged  channel  at  and  near  the  same  locality  were  in  good  con- 
dition. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1898. 

Work  during  the  fiscal  year  was  confined  to  Jekyl  Creek  and  Mud 
River.  Dredging  under  contract  of  September  25,  1896,  with  Ritten- 
house  R.  Moore  was  commenced  at  the  former  place  on  July  16  and 
continued  until  July  31,  when  the  work  was  completed.  The  channel 
inside  was  cut  to  a depth  of  8 feet  and  a width  of  45  feet,  and  the 
channel  along  the  training  wall  over  the  flats  at  the  mouth  was  cut  to 
a depth  of  7 feet  and  a width  of  80  feet.  There  were  removed  12,695.7 
cubic  yards  of  material  at  the  former  place  and  8,891.1  cubic  yards  of 
material  at  the  latter  place,  making  in  all  21,586.8  cubic  yards  of  mate- 
rial removed  from  the  channel  at  Jekyl  Creek. 

On  August  11  dredging  under  the  above-mentioned  contract  was 
commenced  at  Mud  River,  with  a view  of  connecting  the  deep  water  of 
Sapelo  Sound  with  that  of  New  Tea  Kettle  Creek  by  a channel  7 feet 
deep  at  mean  low  water.  One  cut,  about  5,800  feet  long  and  from  40  to 
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45  feet  wide,  was  made  from  Sapelo  Sound  into  tlie  mouth  of  Mud  River 
(East  Range).  Two  cuts,  about  5,000  feet  long  each  and  aggregating 
from  80  to  90  feet  in  width,  were  to  be  made  along  the  shore  of  Creigh- 
ton Island  (Middle  Range),  but  had  not  been  quite  completed  at  the 
end  of  the  fiscal  year,  a length  of  about  700  feet  still  remaining  to  be 
cut.  One  cut,  1,400  feet  long  and  about  40  feet  wide,  was  made  from  the 
shore  of  Creighton  Island  across  Mud  River  to  the  mouth  of  New  Tea 
Kettle  Creek  (south  range).  Work  was  continued  to  the  end  of  the 
fiscal  year,  at  which  time  90,866.4  cubic  yards  of  material  had  been 

removed.  _ . , _ , 

In  all  there  were  removed  from  the  channel  on  the  Inside  Route 
112,453.2  cubic  yards  of  material. 

CONDITION  OF  WORK  JUNE  30,  1898. 

The  training  wall  at  the  mouth  of  Jekyl  Creek  is  in  good  condition. 
The  channel  in  the  creek  is  stated  to  have  shoaled  somewhat.  In  Mud 
River  the  single  cut  made  on  the  east  range  is  stated  by  local  steam- 
boat men  to  have  shoaled  somewhat,  and  to  be  not  much  used  on  account 
of  its  narrowness  and  the  lack  of  suitable  ranges. 

COMMERCE  AND  NAVIGATION. 

For  a detailed  discussion  of  the  commerce  over  the  inside  route  see 
pages  1323  and  1324  of  the  Annual  Report  of  the  Chief  of  Engineers 
for  1892  j also,  page  1536  of  the  same  officer’s  Annual  Report  for  1897. 

MISCELLANEOUS. 

This  work  is  located  in  the  collection  districts  of  Savannah,  Brunswick,  St.  Marys, 
Ga.,  and  Fernandina,  Fla.  The  amount  of  duties  collected  in  1896  was:  Savannah, 
$46,697.24:  Brunswick,  $18,586.57;  St.  Marys,  unknown;  and  Fernandina,  $418.86, 
respectively.  No  data  for  1897  available.  The  nearest  light-houses  are  those  upon 
the  Savannah  River,  near  the  beginning,  and  Amelia  light  at  the  end  of  the  route, 
with  Sapelo,  Wolf  Island  ranges,  St.  Simon,  and  Little  Cumberland  lights  between. 
Forts  Oglethorpe  and  Pulaski,  Ga.,  and  Clinch,  Fla.,  are  the  nearest  forts. 

All  of  the  two  first  appropriations  have  been  expended  at  Jekyl 
Creek.  Four  appropriations,  aggregating  $24,000,  have  also  been  made 
for  the  specific  improvement  of  Jekyl  Creek.  That  improvement  has 
now  been  completed,  but  the  sum  of  $2,500  will  be  required  for  annual 
maintenance. 

The  sum  of  $50,000  can  be  advantageously  expended  during  the 
coming  year. 

Money  statement . 


July  1,  1897,  balance  unexpended $12,  510. 51 

June  30,  1898,  amount  expended  during  fiscal  year 11, 159.  94 


July  1, 1898,  balance  unexpended 1,  350. 57 

July  1, 1898,  outstanding  liabilities — $540. 95 

July  1, 1898,  amount  covered  by  uncompleted  contracts 759. 62 

1,  300. 57 


July  1, 1898,  balance  available 50. 00 


Amount  (estimated)  required  for  completion  of  existing  project 56,  000.  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June30, 1900  50, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2 of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 
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AMOUNT  AND  DATE  OF  ALL  APPROPRIATIONS. 


Since  the  existing  project  for  improving  this  route  was  adopted  three 
appropriations,  aggregating  $49,000,  have  been  made,  as  follows: 


By  act  of  Congress  of — 

July  13,  1892  

August  18,  1894  

June  3, 1896 


$15, 000 
20,  000 
14, 000 


Total 


49,  000 


Abstracts  of  bids  opened  at  Savannah,  Ga.,  September  8,  1896,  by  Capt.  O.  M.  Carter, 
Corps  of  Engineers,  for  dredging  in  Darien  Harbor,  Brunswick  Harbor,  and  inside 
water  route  between  Savannah  and  Fernandina. 


No. 

Name  and  address  of  bidder. 

Dredging  in 
Darien  Harbor, 
Georgia  (75,000 
cubic  yards). 

Dredging  in 
Brunswick  Har- 
bor, Georgia 
(60,000  cubic 
yards). 

Dredging  along 
inside  water 
route  (75,000 
cubic  yards). 

Total. 

Price. 

Amount. 

Price. 

Amount. 

Price. 

Amount. 

1 

Savannah  Dredging  Co.,  Jacob 
Paulsen,  president,  Savan- 
nah,  Ga. 

$0. 14 

$10, 500 

$0. 16 

$9,  600 

$0.13£ 

$10, 125 

$30,  225 

2 

Eittenhouse  E.  Moore,  Mobile, 
Ala.  a 

.12 

9, 000 

.14 

8,  400 

.10 

7,  500 

24,  900 

3 

American  Dredging  Co.,  S. 
V.  Schermerborn,  president, 

Philadelphia,  Pa.  b 

P.  Stanford  Eoss,  Jersey  City, 
N.  J 

.17 

12, 750 

.18 

10,  800 

.16 

12,  000 

35,  550 

4 

.15 

11, 250 

.16 

9,  600 

.14 

10,  500 

31, 350 

5 

Virginia  Dredging  Co.,  J. 
Clement  Shafer,  president, 
Eicbmond,  Va.  c. - - - 

•17ft 

13, 425 

• 17  is 

10, 740 

.17* 

13, 425 

37,  590 

a Bid  recommended  for  acceptance,  he  being  the  lowest  responsible  bidder  for  the  best  and  most 
suitable  materials  and  services . 
b Evidence  of  authority  to  bid  not  filed. 
c Certificate  to  guarantee  omitted. 

Amount  available,  $45,000. 

Contract  in  force. 


Name  and  address  of  contractor. 

Character  of 
work. 

Date  of 
approval. 

Work  began. 

Expires. 

\_y  : 4-4-  Ii  An  n A T>  1\yr  A AT  A aT\1  1 A A 1 O 

Dredging . . - 

Oct.  20,1896 

Aug.  15, 1897 

Tvlll6IIIlOUS0  Xv.  JiLUUId,  JHUUllo,  XX-lct .......... 

O io. 

REMOVING  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDANGERING 

NAVIGATION. 

WRECK  AND  AN  OLD  RAFT  OF  LOGS  IN  DARIEN  HARBOR,  GEORGIA. 

On  April  9,  1897,  the  Secretary  of  War  allotted  $900  for  the  purpose 
of  removing  the  wreck  of  a wooden  vessel  and  a raft  of  logs  at  Brown 
John  Shoal,  Darien  Harbor,  Georgia.  As  far  as  they  extended  into  the 
dredged  channel,  both  were  removed  by  the  United  States  snag  boat 
JSatilla  between  the  1st  and  10th  of  September,  1897.  The  cost  of  the 
work  was  $591.07,  and  the  unexpended  balance  of  $308.93  was  returned 
to  the  Treasurer  of  the  United  States. 
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WRECK  OF  THE  STEAMER  R.  L.  MABEY  IN  BRUNSWICK  HARBOR, 

GEORGIA. 

The  presence  of  this  wreck  was  reported  to  me  January  5, 1898.  Its 
removal  was  authorized  by  Department  letter  of  January  8,  1898,  and 
$500  was  allotted  for  this  purpose  from  the  indefinite  appropriation 
for  removing  sunken  vessels  or  craft  obstructing  or  endangering  navi- 
gation. An  additonal  allotment  of  $500  was  made  by  second  indorse- 
ment, dated  March  24,  1898.  . „ 

The  wreck  was  removed  by  W.  M.  Tupper  & Co.,  of  Brunswick,  Ga., 
under  their  proposal,  accepted  March  25,  1898,  to  remove  the  same  for 
$895.  It  was  lifted  bodily  and  placed  in  shallow  water,  entirely  out  of 
the  channel.  Work  was  begun  March  28  and  completed  April  6, 1898. 

The  unexpended  balance  of  $105  was  returned  to  the  Treasurer  of 
the  United  States. 

WRECK  OF  STEAMER  ALLEN  IN  OCMULGEE  RIVER,  GEORGIA,  JUST 
ABOVE  THE  MOUTH  OF  STONE  CREEK. 

The  presence  of  this  wreck  was  reported  by  me  January  4,  1898.  Its 
removal  was  authorized  by  Department  letter  January  10,  1898,  and 
the  sum  of  $500  was  allotted  for  that  purpose  from  the  indefinite  appro- 
priation for  removing  sunken  vessels  or  craft  obstructing  or  endanger- 
ing navigation.  The  wreck  was  removed  by  the  United  States  snag 
boat  Satilla.  It  was  broken  up  and  entirely  removed,  the  boiler  and 
engines  being  taken  out  and  deposited  on  the  bank  and  afterwards 
turned  over  to  the  owner,  Mr.  W.  A.  Roush,  who  paid  the  cost  of  remov- 
ing said  machinery.  This  amount,  $56.54,  was  deposited  to  the  credit 
of  the  Treasurer  of  the  United  States. 

Work  was  begun  on  January  17  and  completed  January  20,  1898. 
Its  cost  was  $113.07.  The  unexpended  balance  of  the  allotment, 
amounting  to  $386.93,  was  returned  to  the  Treasurer  of  the  United 
States. 


APPENDIX  P, 


IMPROVEMENT  OF  CERTAIN  RIVERS  AND  HARBORS  IN  FLORIDA. 


REPORT  OF  LIEUT.  COL.  W.  H.  II.  BENYAURD,  CORPS  OF  ENGINEERS , 
OFFICER  IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1898, 
WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 


1.  Cumberland  Sound,  Florida. 

2.  St.  Johns  River,  Florida. 

3.  Volusia  Bar,  Florida. 

4.  Oclawaha  River,  Florida. 

5.  St.  Augustine  Harbor,  Florida. 

6.  Indian  River,  Florida. 

7.  Caloosabatcbee  River,  Florida. 

8.  Charlotte  Harbor  and  Pease  Creek, 

Florida. 


9.  Sarasota  Bay,  Florida. 

10.  Manatee  River,  Florida. 

11.  Withlacoochee  River,  Florida. 

12.  Suwanee  River,  Florida. 

13.  Removing  sunken  vessels  or  craft 

obstructing  or  endangering  navi- 
gation. 


SURVEYS. 


14.  St.  Johns  River,  Florida,  at  Orange 

Mills  Flats. 

15.  St.  Lucia  Inlet  and  River,  Florida. 


16.  Hillsboro  Bay  and  River,  Florida. 

17.  Anclote  River,  Florida. 

18.  Withlacoochee  River,  Florida. 


United  States  Engineer  Office, 

St.  Augustine , Fla.,  July  23,  1898. 

General:  I have  the  honor  to  submit  herewith  annual  reports  upon 
work  of  river  and  harbor  improvement  in  my  charge  for  the  fiscal  year 
ending  June  30,  1898. 

Yery  respectfully,  your  obedient  servant, 

W.  H.  H.  Benyaitrd, 

Lieut.  Col.,  Corps  of  Engineers. 

Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers , U.  S.  A. 


P i. 

IMPROVEMENT  OF  CUMBERLAND  SOUND,  GEORGIA  AND  FLORIDA. 

[This  wort  was  in  the  charge  of  Capt.  O.  M.  Carter,  Corps  of  Engineers,  to  July  20,  1897,  and  of  Capt 
Cassius  E.  Gillette,  Corps  of  Engineers,  from  July  20  to  December  6,  1897.1 

For  information  relative  to  the  original  plan  of  improvement  of  this 
locality  see  page  792,  Annual  Report  of  the  Chief  of  Engineers  for  1879. 
A revised  plan,  submitted  in  1891,  is  printed  on  pages  1565  et  seq., 
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Annual  Report  of  Chief  of  Engineers  for  1891.  A second  revision  of 
the  original  plan  of  improvement,  submitted  June  12,  1895,  and  the 
report  of  a Hoard  of  Engineer  Officers  dated  December  18,  1895,  are 
printed  on  pages  1293  and  1 289,  respectively.  Annual  Report  Chief  of 
Engineers  for  1896.  This  finally  revised  project  was  adopted  by  Con- 
gress by  the  river  and  harbor  act  of  June  3, 1896. 

The  cost  of  the  improvement  was  originally  estimated  at  $2,071,023 ; as 
revised  in  1891,  at  $2,079,500,  and  as  revised  in  1895,  at  $2,350,000,  for 
completion. 

In  accordance  with  concurrent  resolution  No.  9,  passed  by  the  Senate 
May  26,  1897,  and  by  the  House  of  Representatives  June  10,  1897,  a 
special  report  upon  the  condition  of  the  harbor  of  Cumberland  Sound 
was  submitted  June  25,  1897,  and  is  printed  upon  pages  1533  to  1535, 
Annual  Report  of  the  Chief  of  Engineers  for  1897.  This  report  recom- 
mended that  dredging  be  commenced  in  accordance  with  the  adopted 
project.  The  sum  of  $50,000  was  appropriated  for  the  purpose  by  the 
deficiency  appropriation  act  approved  July  19,  1897. 

Work  upon  the  jetties,  under  the  contract  of  October  8, 1896,  with  the 
Atlantic  Contracting  Company,  which  was  in  progress  at  the  beginning 
of  the  fiscal  year,  continued  until  October  9, 1897,  on  which  date  the 
contractor  suspended  work.  No  work  has  been  done  by  the  contractor 
since  October  9, 1897.  Operations  extended  over  Range  3 of  the  north 
jetty  and  Range  9 of  the  south  jetty. 

North  jetty. — Eight  courses  of  brush  mattresses,  loaded  with  riprap 
stone,  were  carried  from  Station  19862.8  to  Station  20412.4,  a distance 
of  549.6  feet,  the  four  lower  courses  being  100  feet  wide  and  the  four 
upper  courses  80  feet  wide.  Eight  courses  of  brush  mattresses,  loaded 
with  riprap  stone,  were  carried  from  Station  18275.4  to  Station  19008.9, 
the  lower  four  courses  being  80  feet  wide  and  the  upper  four  courses 
being  70  feet  wide.  Four-course  and  one-course  fascine  mattresses  70 
and  75  feet  wide  were  carried  from  Station  19008.9  to  Station  19621.3, 
also  loaded  with  riprap  stone.  There  were  placed  in  this  work  111,868.75 
square  yards  of  mattresses,  .375.63  cubic  yards  third-class  stone,  and 
7,616.93  cubic  yards  fourth-class  stone. 

South  jetty.— There  was  no  work  done  on  the  south  jetty,  excepting 
the  placing  of  1,361.81  cubic  yards  of  fourth-class  stone  on  mattresses 
previously  sunk  and  for  repairs  to  the  jetty. 

Altogether  there  was  used  on  the  entire  jetty  work  during  the  fiscal 
year  111,868.75  square  yards  of  mattresses,  375.63  cubic  yards  third- 
class  stone,  and  8,978.74  cubic  yards  fourth-class  stone.  These  quan- 
tities and  those  above  under  the  head  of  each  jetty  are  not  given  as 
absolute,  but  are  subject  to  deduction  on  account  of  some  of  the  mate- 
rial and  work  not  coming  up  to  the  requirements  of  the  specifications 
forming  part  of  the  contract. 

The  estimated  total  amount  of  work  to  be  done  under  the  existing 
contract  at  time  of  letting  was  $2,141,250.  At  the  end  of  this  fiscal 
year  the  contractor  had  earned  $604,685.21  (subject  to  deduction)  and 
had  been  paid  $345,000,  leaving  a balance  due  him  of  $259,685.21  (sub- 
ject to  deductions)'.  No  funds  are  available  for  making  payment  of 
amount  due  contractor.  At  least  $300,000  should  be  made  available 
at  once  and  $450,000  additional  before  the  end  of  the  fiscal  year  ending 
June  30,  1899. 

A survey  of  the  jetties  was  made  in  October  and  November,  1897,  and 
of  the  bar  and  sailing  channel  from  March  to  May,  1898. 

A project  for  the  expenditure  of  the  appropriation  of  $50,000  for 
dredging,  made  by  act  of  July  19, 1897,  was  submitted  and  approved. 
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The  CT.  S.  dredge  Cape  Fear , belonging  to  the  Cape  Fear  River  improve- 
ment, was  obtained  for  the  work,  and  she  commenced  operations  on 
August  16,  1897.  She  could  not  work  between  the  jetties  on  account 
of  the  shallow  depth,  consequently  no  dredging  has  been  done  there. 
The  sailing  channel  over  the  bar  south  of  the  south  jetty  having  shoaled 
considerably,  the  work  of  the  Cape  Fear  was  confined  to  opening  this 
channel  for  the  relief  of  commerce.  She  removed  28,183  cubic  yards  of 
material  between  August  16  and  September  24,  1897,  on  which  latter 
date  she  stopped  work  and  returned  to  the  Wilmington,  (N.  C.)  district. 

An  effort  was  also  made  at  this  time  to  deepen  the  cut  through  the 
south  jetty  on  the  line  of  the  sailing  channel.  It  was  deemed  imprac- 
ticable to  adapt  the  Cape  Fear  for  this  work,  she  being  a suction  dredge, 
while  the  material  to  be  removed  consisted  of  rock,  logs,  and  brush,  as 

well  as  sand.  , _ 

Proposals  for  furnishing  a clam-shell  dredge  for  the  work  on  the  cut 
were  invited  September  29,  1897,  and  a plant  was  obtained  from  Rit- 
tenhouse  R.  Moore,  with  which  operations  were  commenced  on  Novem- 
ber 8 and  continued  until  the  end  of  that  month.  On  account  ot 
protracted  stormy  weather  the  work  was  discontinued  at  this  time. 
About  85  cubic  yards  of  rock,  9 logs,  and  7 binders  were  removed 
from  the  cut.  The  work  was  in  an  exposed  locality,  with  very  strong 
currents  running  over  the  site.  It  was  much  interfered  with  by  rough 
weather,  and  altogether  only  eight  working  days  could  be  secured,  on 
only  three  of  which  full  time  could  be  worked.  It  was  believed  that  a 
practicable  depth  of  15  feet  at  mean  low  water  had  been  secured,  but 
it  was  impracticable  at  that  time  to  make  an  accurate  examination. 

No  operations  of  any  character  were  under  way  from  November  30, 
1897,  to  the  middle  of  March,  1898,  at  which  time  a survey  was  com- 
menced to  determine  extent  of  shoaling  reported  in  sailing  channel. 
The  necessity  for  immediate  dredging  of  this  channel  having  arisen, 
by  direction  of  the  Secretary  of  War,  work  was  commenced  on  March 
25,  1898.  The  IJ.  S.  dredge  Cape  Fear  was  again  secured  for  the  work, 
and  worked  on  the  shoals  in  the  sailing  channel  from  March  25  to  June 
4,  1898,  whenever  the  weather  permitted.  She  removed  a total  of 
59,128  cubic  yards  of  material,  which  resulted  in  securing  a channel  17 
feet  deep  at  mean  low  water  through  the  bar  and  up  to  the  south  jetty 
crossing. 

Efforts  made  in  April,  1898,  to  secure  a proper  plant  for  deepening 
cut  through  south  jetty  to  17  feet  not  being  successful,  it  was  determined 
to  fit  the  Cape  Fear  with  rock  grapples  and  endeavor  to  do  the  work 
with  her.  This  was  done,  and  after  completing  the  dredging  on  the 
bar,  on  June  9th  operations  were  commenced  on  the  cut.  By  the  end 
of  June  44f  cubic  yards  of  rock  and  14  logs  had  been  removed  from 
the  jetty  crossing. 

The  necessity  for  more  rapid  work  being  very  urgent,  further  efforts 
to  secure  a powerful  clam-shell  dredge  for  this  work  were  made,  and 
on  June  30  a plant  was  chartered  to  begin  work  at  the  earliest  possible 
date.  Shoaling  on  the  bar  was  also  reported  as  having  again  taken 
place  at  the  end  of  the  month,  which  will  necessitate  putting  the  Cape 
Fear  back  on  that  work  in  July. 

An  estimate  of  $450,000  is  submitted  as  amount  that  can  be  profita- 
bly expended  during  the  fiscal  year  ending  June  30,  1900.  This  con- 
templates that  the  amounts  necessary  to  pay  the  contractor  for  work 
done  up  to  the  end  of  this  fiscal  year,  and  for  work  that  may  be  done 
during  the  fiscal  year  ending  June  30,  1899,  will  be  supplied  when 
needed.  It  is  estimated  that  the  contractor  will  earn  $400,000  during 
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fiscal  year  1900  and  $50,000  additional  will  be  needed  for  superintend- 
ence and  contingencies. 

The  work  is  located  in  two  collection  districts,  the  north  jetty  being  in  the  district 
of  St.  Mary’s,  Ga.,  and  the  south  jetty  in  that  of  Fernandina,  Fla.  Amelia  Light  is 
the  nearest  lighthouse,  and  Fort  Clinch,  Fla.,  the  nearest  fort. 

Money  statement. 

J uly  1, 1897,  balance  unexpended $350, 829. 01 

Amount  appropriated  by  deficiency  act  approved  July  19, 1897  50,  000. 00 

Amount  appropriated  by  sundry  civil  act  approved  July  1, 1898  450,  000. 00 

850,  829. 01 

June  30, 1898,  amount  expended  during  fiscal  year 362,  924. 51 

July  1, 1898,  balance  unexpended  487,  904. 50 

July  1, 1898,  outstanding  liabilities 261, 437. 87 

July  1, 1898,  amount  covered  by  uncompleted  contracts..  .*  1,  536, 564. 79 

July  1,  1898,  balance  available 226, 466. 63 

f Amount  (estimated)  required  for  completion  of  existing  project 1, 495,  000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,1900  - 450,000.00 

Submitted  in  compliance  with  requirements  of  sections  2 of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


AMOUNT  AND  DATE  OF  ALL  APPROPRIATIONS. 

Under  the  original  project  for  improving  Cumberland  Sound  the  fol- 
lowing appropriations  were  made  for  the  work : 


June  14, 1880  $30,000 

March  3, 1881 100,000 

August  2, 1882 50,  000 

July  5, 1884  75,  000 


August  5, 1886 $H2, 500 

August  11, 1888 112, 500 


Total 480,  000 

Under  the  revised  project  of  improvement  the  following  appropria- 
tions were  made : 

September  19, 1890 $112, 500 

August  18, 1894  1^0,  000 

Total "452,500 

Under  the  existing  project  of  improvement  the  following  appropria- 
tions have  been  made: 

June  3, 1896 .,fo’oon 

July  1,1898  450,000 


Total. 


855, 000 


Contract  in  force. 


Name  and  address  of  con- 
tractor. 

Character  of 
work. 

Date  of 
approval. 

Work  began. 

Expires. 

The  Atlantic  Contracting 
Co.,  John  P.  Gaynor,  presi- 
dent, New  York,  N.  Y. 

•Tatty 

Oct.  8, 1896 

Dec.  7,1896 

On  or  before  the  expiration 
of  one  year  after  the  total 
sum  of  money  for  which 
the  Secretary  of  War  is 
authorized  to  enter  into 
contract  under  these  speci- 
fications shall  have  been 
appropriated. 

This  work  is  carried  on  under  a continuing  contract. 
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fiscal  year  1900  and  $50,000  additional  will  be  needed  for  superintend- 
ence and  contingencies. 

The  work  is  located  in  two  collection  districts,  the  north  jetty  being  in  the  district 
of  St.  Mary’s,  Ga.,  and  the  south  jetty  in  that  of  Fernandina,  Fla.  Amelia  Light  is 
the  nearest  lighthouse,  and  Fort  Clinch,  Fla.,  the  nearest  fort. 

Money  statement. 

J uly  1, 1897,  balance  unexpended . $350, 829. 01 

Amount  appropriated  by  deficiency  act  approved  July  19, 1897  50,  000. 00 

Amount  appropriated  by  sundry  civil  act  approved  July  1, 1898 450,  000. 00 


June  30, 1898,  amount  expended  during  fiscal  year 


850,  829. 01 
362,  924. 51 


July  1, 1898,  balance  unexpended 

July  1, 1898,  outstanding  liabilities 

July  1, 1898,  amount  covered  by  uncompleted  contracts..  .*  1, 536,  564. 79 


487,  904. 50 
261,  437. 87 


July  1,  1898,  balance  available 


226, 466. 63 


f Amount  (estimated)  required  for  completion  of  existing  project 1, 495, 000. 00 

I Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J une 

1 30,1900  - - 450,000.00 

I Submitted  in  compliance  with  requirements  of  sections  2 of  river  and 
[ harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


AMOUNT  AND  DATE  OF  ALL  APPROPRIATIONS. 


Under  the  original  project  for  improving  Cumberland  Sound  the  fol- 
lowing appropriations  were  made  for  the  work : 


June  14, 1880  

March  3, 1881 

August  2, 1882 

July  5, 1884  

Under  the  revised 
tions  were  made: 


$30,  000 
100,  000 
50,  000 
75,  000 


August  5, 1886. $112,  500 

August  11, 1888 - 112, 500 

Total 480,  000 


project  of  improvement  the  following  appropria- 


September  19, 1890 

July  13, 1892 

August  18, 1894  . . . 


$112,500 
, 170,000 
, 170,000 


Total 


452, 500 


Under  the  existing  project  of  improvement  the  following  appropria- 
tions have  been  made: 


June  3, 1896. 
June  4, 1897 
July  19, 1897 
July  1, 1898 . 


$5, 000 
350,  000 
50,  000 
450, 000 


Total. 


855, 000 


Contract  in  force. 


Name  and  address  of  con- 
tractor. 

Character  of 
work. 

Date  of 
approval. 

Work  began. 

Expires. 

The  Atlantic  Contracting 
Co.,  John  F.  Gaynor,  presi- 
dent, New  York,  N.  Y. 

Jetty  ... 

Oct.  8, 1896 

Dec.  7,1896 

On  or  before  the  expiration 
of  one  year  after  the  total 
sum  of  money  for  which 
the  Secretary  of  War  is 
authorized  to  enter  into 
contract  under  these  speci- 
fications shall  have  been 
appropriated. 

* This  work  is  carried  on  under  a continuing  contract. 


“T 


. 
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COMMERCIAL  STATISTICS. 

Commerce  of  Fernandina,  Fla.,  for  the  year  ending  December  31,  1897. 
[Furnished  by  G.  L.  Baltzell,  collector  of  customs.] 


Articles. 

Gross 

tonnage. 

Estimated 

value. 

168, 000 
10, 400 
171,  496 

$1, 027, 232 
. 5,  200,  000 
1, 714, 960 

349,  896 

7, 942, 192 

Arrival  and  departure  of  vessels  for  the  year  ending  December  31,  1897. 


Kind  of  vessels. 

Arrivals. 

Departures. 

No. 

Tons. 

No. 

Tons. 

387 

186 

186, 188 
93,  599 

383 

197 

181, 388 
99, 142 



573 

279, 787 

580 

280,  530 

Estimated  number  of  passengers  carried  by  water,  7,825. 

Probable  increase  of  trade  were  the  improvement  completed,  50  per  cent. 


P 2. 

IMPROVEMENT  OF  ST.  JOHNS  RIVER,  FLORIDA. 

For  a description  of  this  locality,  the  requirements  of  commerce,  the 
project  adopted  and  its  modifications,  the  methods  used,  the  works 
accomplished,  its  cost,  and  the  results  obtained,  attention  is  invited  to 
pages  1305  to  1312,  Eeport  of  the  Chief  of  Engineers  for  1896,  and 
to  pages  1586  to  1604,  Eeport  of  the  Chief  of  Engineers  for  1895,  the 
latter  being  a report  upon  a survey  of  St.  Johns  Eiver,  Florida,  from 
Jacksonville  to  the  ocean,  with  a view  of  securing  a 24-foot  channel. 

It  was  decided  to  expend  $150,000  of  the  sum  of  $200,000  appro- 
priated in  the  river  and  harbor  act  of  June  3, 1896,  in  raising  the  south 
jetty  to  the  mean  height  of  the  water  at  the  beginning  of  ebb  flow  from 
the  present  end  of  the  concrete  coping  at  Station  1260  to  about  Station 
8000,  and  such  other  work  upon  the  jetties  at  the  mouth  of  the  river 
as  that  amount  would  permit. 

The  contract  with  E.  G.  Eoss,  in  force  at  the  beginning  of  the  fiscal 
year,  was  completed  on  November  25,  1897.  During  the  fiscal  year 
there  were  deposited  on  the  jetties  at  the  mouth  of  the  river  23,214.18 
tons  of  first-class  and  7,486.37  tons  of  second-class  stone.  The  total 
amount  of  stone  placed  upon  the  jetties  under  this  contract  is  shown 
by  the  following  table: 


Eirst  class. 

Second 

class. 

TVnr+.Ii  iftttv  __  

10,  464. 71 
34,  666.  52 

7, 083. 08 

South  jetty 

616. 65 

T’n+.n.l 

45, 131. 23 

7,  699.  73 
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This  work  resulted,  in  building  up  the  north  jetty  to  the  height  of 
mean  high  water  from  Station  9450  to  Station  10934,  the  present  outer 
end  of  the  jetty;  and  in  building  up  the  south  jetty  to  the  height  of 
mean  high  water  from  the  inshore  end  to  Station  8200,  and  from  there 
to  Station  10712,  the  end  of  the  jetty,  to  the  height  of  mean  low  water. 

A survey  was  made  of  the  entrance  in  December,  1897,  and  another 
in  June,  1898.  A map  of  the  latter  is  presented  herewith.  A com- 
parison of  the  maps  of  these  surveys  with  that  of  the  survey  made  in 
June,  1897,  shows  that  in  December  the  channel  across  the  bar  had 
improved  slightly  since  June,  1897,  but  during  the  period  from  Decem- 
ber, 1897,  to  June,  1898,  it  has  decidedly  deteriorated.  In  December, 
1897,  a channel  depth  of  15  feet  at  mean  low  water  was  found,  while  in 
June,  1898,  the  depth  was  only  13  feet.  This  shoaling  can  be  partly 
accounted  for  by  the  heavy  breakers  which  are  almost  constant  in  the 
winter  months  both  on  the  bar  and  on  the  shoals  to  the  north. 

The  area  included  between  the  inner  and  outer  12-foot  contours  has 
been  decidedly  increased.  There  seems  to  be  every  indication  that  the 
sand  deposited  here  is  brought  from  the  extensive  shoals  that  exist  both 
inside  the  jetties  and  to  the  north  of  them,  No  sand  whatever  crosses 
the  south  jetty  or  is  brought  around  its  outer  end.  The  probability  is 
that  most  of  this  deposit  comes  from  the  shoals  to  the  north  of  the 
jetties,  which  are  continually  covered  with  breakers,  and  is  brought 
around  the  end  of  the  north  jetty  by  the  littoral  currents.  In  any 
event  the  necessity  of  building  up  and  prolonging  the  north  jetty  seems 
to  be  imperative.  Nothing  else  would  secure  smooth  water  on  the  bar 
and  no  permanent  improvement  can  be  expected  here  until  this  is  done. 

The  south  jetty,  while  it  may  be  necessary  eventually  to  extend  it,  is 
at  present  in  such  shape  that  little  of  the  ebb  flow  passes  over  it.  At 
the  point  where  its  crest  drops  from  high  water  to  low  water  the  direc- 
tion of  the  ebb  flow  is  practically  parallel  to  the  jetty  and  it  is  not  likely 
that  any  increase  of  height  would  produce  a favorable  result. 

The  channel  inside  the  bar  has  not  changed  appreciably  and  no 
deterioration  is  found  there.  The  beach  on  the  south  side  of  the 
entrance  has  been  flattened  considerably  and  in  consequence  the  high- 
water  line  has  receded.  This  action  will  be  stopped  by  raising  the 
north  jetty. 

For  the  reasons  indicated  above  none  of  the  $50,000  reserved  from 
the  funds  appropriated  by  the  act  of  J une  3,  1896,  has  been  expended 
for  dredging  on  the  bar. 

In  the  river  proper  the  conditions  have  not  materially  changed  dur- 
ing the  fiscal  year.  The  shoaling  at  Mile  Point  has  slowly  continued 
until  the  available  mean  low-water  depth  is  only  13.5  feet.  This  depth 
has  been  maintained,  however,  for  some  time  and  no  further  shoaling 
is  apprehended.  The  mean  low-water  depths  through  the  remaining 
cuts  are  the  same  as  last  year  and  are  as  follows : Cedar  Creek  Cut, 
14  feet;  Browns  Creek  Cut,  16  feet;  St.  Charles  Creek  Cut  and  Dames 
Point  Cut,  18  feet.  A depth  of  18  feet  was  originally  obtained  at  each 
of  these  cuts.  The  extensive  shoaling  in  the  two  lower  cuts  at  Mile 
Point  and  Cedar  Creek  has  proved  the  necessity  of  dikes  at  these 
places.  The  present  project  contemplates  building  up  and  extending 
the  submerged  dike  at  Cedar  Creek,  but  does  not  provide  for  a dike 
at  Mile  Point.  It  is  probable,  however,  that  a modification  of  the 
plans  for  the  river  dikes  will  permit  the  construction  of  the  Mile  Point 
dike  without  increasing  the  original  estimate.  Such  a plan  has  been 
prepared  and  submitted. 

The  importance  to  commerce  of  securing  a 24-foot  channel  from  the 
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This  work  resulted,  in  building  up  the  north  jetty  to  the  height  of 
mean  high  water  from  Station  9450  to  Station  10934,  the  present  outer 
end  of  the  jetty;  and  in  building  up  the  south  jetty  to  the  height  of 
mean  high  water  from  the  inshore  end  to  Station  8200,  and  from  there 
to  Station  10712,  the  end  of  the  jetty,  to  the  height  of  mean  low  water. 

A survey  was  made  of  the  entrance  in  December,  1897,  and  another 
in  June,  1898.  A map  of  the  latter  is  presented  herewith.  A com- 
parison of  the  maps  of  these  surveys  with  that  of  the  survey  made  in 
June,  1897,  shows  that  in  December  the  channel  across  the  bar  had 
improved  slightly  since  June,  1897,  but  during  the  period  from  Decem- 
ber, 1897,  to  June,  1898,  it  has  decidedly  deteriorated.  In  December, 
1897,  a channel  depth  of  15  feet  at  mean  low  water  was  found,  while  in 
June,  1898,  the  depth  was  only  13  feet.  This  shoaling  can  be  partly 
accounted  for  by  the  heavy  breakers  which  are  almost  constant  in  the 
winter  months  both  on  the  bar  and  on  the  shoals  to  the  north. 

The  area  included  between  the  inner  and  outer  12-foot  contours  has 
been  decidedly  increased.  There  seems  to  be  every  indication  that  the 
sand  deposited  here  is  brought  from  the  extensive  shoals  that  exist  both 
inside  the  jetties  and  to  the  north  of  them,  No  sand  whatever  crosses 
the  south  jetty  or  is  brought  around  its  outer  end.  The  probability  is 
that  most  of  this  deposit  comes  from  the  shoals  to  the  north  of  the 
jetties,  which  are  continually  covered  with  breakers,  and  is  brought 
around  the  end  of  the  north  jetty  by  the  littoral  currents.  In  any 
event  the  necessity  of  building  up  and  prolonging  the  north  jetty  seems 
to  be  imperative.  Nothing  else  would  secure  smooth  water  on  the  bar 
and  no  permanent  improvement  can  be  expected  here  until  this  is  done. 

The  south  jetty,  while  it  may  be  necessary  eventually  to  extend  it,  is 
at  present  in  such  shape  that  little  of  the  ebb  flow  passes  over  it.  At 
the  point  where  its  crest  drops  from  high  water  to  low  water  the  direc- 
tion of  the  ebb  flow  is  practically  parallel  to  the  jetty  and  it  is  not  likely 
that  any  increase  of  height  would  produce  a favorable  result. 

The  channel  inside  the  bar  has  not  changed  appreciably  and  no 
deterioration  is  found  there.  The  beach  on  the  south  side  of  the 
entrance  has  been  flattened  considerably  and  in  consequence  the  high- 
water  line  has  receded.  This  action  will  be  stopped  by  raising  the 
north  jetty. 

For  the  reasons  indicated  above  none  of  the  $50,000  reserved  from 
the  funds  appropriated  by  the  act  of  June  3,  1896,  has  been  expended 
for  dredging  on  the  bar. 

In  the  river  proper  the  conditions  have  not  materially  changed  dur- 
ing the  fiscal  year.  The  shoaling  at  Mile  Point  has  slowly  continued 
until  the  available  mean  low-water  depth  is  only  13.5  feet.  This  depth 
has  been  maintained,  however,  for  some  time  and  no  further  shoaling 
is  apprehended.  The  mean  low-water  depths  through  the  remaining 
cuts  are  the  same  as  last  year  and  are  as  follows : Cedar  Creek  Cut, 
14  feet;  Browns  Creek  Cut,  16  feet;  St.  Charles  Creek  Cut  and  Dames 
Point  Cut,  18  feet.  A depth  of  18  feet  was  originally  obtained  at  each 
of  these  cuts.  The  extensive  shoaling  in  the  two  lower  cuts  at  Mile 
Point  and  Cedar  Creek  has  proved  the  necessity  of  dikes  at  these 
places.  The  present  project  contemplates  building  up  and  extending 
the  submerged  dike  at  Cedar  Creek,  but  does  not  provide  for  a dike 
at  Mile  Point.  It  is  probable,  however,  that  a modification  of  the 
plans  for  the  river  dikes  will  permit  the  construction  of  the  Mile  Point 
dike  without  increasing  the  original  estimate.  Such  a plan  has  been 
prepared  and  submitted. 

The  importance  to  commerce  of  securing  a 24-foot  channel  from  the 
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S)1?,/”180"1’:116  Cau  I10t  wel1  be  overestimated,  and  the  work 
should  be  vigorously  carried  to  completion.  In  order  to  do  this  with 

contVTf  r improvement  should  be  conducted  under  the  continuous 

e^ylTnte4lea0rm  °f  $5°°’°UU  C°Uld  b6  profltabl>'  e^e“ded 


Money  statement. 

.July  1, 1897,  balance  unexpended 

June  30, 1898,  amount  expended  during. fis’cai’year’ ! 

1898,  balance  unexpended 

July  1,  1898,  outstanding  liabilities 

July  I?  1898,  balance  available 


$164,  501. 58 
112,  593.  47 

51,  908. 11 
38.  75 

51,  869.  36 

1,  909,  750.  00 

500, 000.  00 


Appropriations  for  improvement  of  St.  Johns  River , 


J une  14, 1880  . . 
March  3, 1881.. 
August  2, 1882. 
July  5, 1884  ... 
August  5, 1886 . 
August  11, 1888 


$125,  000 
100,  000 
150,  000 
150,  000 
150,  000 
175, 000 


September  19, 1890 
July  13, 1892  ... 

March  3, 1893 

June  3, 1896  

Total 


Florida. 


$170,  000 
112,  500 
284, 500 
200,  000 


1, 617, 000 


Contract  in  force  during  the  fiscal  year. 


Name  of  contractor. 

Contract. 

Date 

ap2iroved. 

Date  of 
beginning. 

Date  of 
expiration. 

R.  G.  Ross 

Jetty  construction 

Jan.  12,1897 

Eeb.  1, 1897 

Dec.  1, 1897 

COMMERCIAL  STATISTICS. 

Commerce  of  St.  Johns  River,  Florida,  for  year  ending  December  SI,  1897. 
[Furnished  by  Joseph  E.  Lee,  ooUeetor  of  customs  at  Jacksonville,  Fla.] 


EXPORTS,  FOREIGN  AND  DOMESTIC. 


Articles. 

— ^ — — - - - — — 

Quantities. 

Estimated 

value. 

Dumber 

Shingles 

Merchandise 

Cotton 

Naval  stores 



feet.. 

number.. 

tons.. 

bales.. 

116,  227,  367 
31,741,550 
4,200 
1,  565 
10,  000 
53,  900 
651 
480 

7,  900 

8,  900 
300 

27 

265 

406 

$1,  862,  095 
131,  000 
2,  348,  409 

Vegetables 

Cigars 

Fiber 

Oranges 

Fruits ;;;;;;; 

Pig  iron 

Hay 

Cattle 

Phosphate 

Total 



barrels.. 

crates . . 

cases.. 

bales.. 

boxes.. 

crates . . 

tons.. 

do... 

tons.. 

46,  950 
30, 000 
107,  800 
102,  750 
7,  500 
19,  750 
27,  700 

7,  500 
446 

8,  000 
2, 500 

4, 763,  000 
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0/  St.  Mns  Hirer,  Florida,  for  *.  year  enMny  December  «,  ^-Continued. 
imports,  foreign  and  domestic. 


Articles. 


Merchandise 

Fertilizer 

Steel  rails 

Coal 

Hay 

Tobacco 

Oil 

Building  stone  - 
Iron  pipe 


Total 


Quantities. 

Estimated 

value. 

tons.. 

do... 

do... 

do... 

do... 

hales.. 

*•" barrels.. 

tons. . 

do. .. 

23, 700 
3, 876 
7, 294 
20, 248 
1, 180 
748 
59, 228 
40,  380 
800 

$3, 364, 010 
116, 380 
225,  880 
81,  000 
35, 460 
66,  330 
296, 140 
100,  950 
40, 000 

4, 326, 150 

Arrivals  and  departures 


of  vessels  for  the  year  ending  December  31,  1897. 


Kind  of  vessels. 


Steamers  

Sailing  vessels . 


Total 


Arrivals.  | Departures. 

No. 

Tons. 

No. 

Tons. 

193 

270 

366,  523 
95,  418 

192 

253 

367,  099 
89, 998 

463 

461,  941 

445 

457,097 

Ol  AAA 

Estimated  number  of  passengers i carried  by  wa- ter  cent 

improvement  completed,  per  cent 


Probable  increase 


P 3- 


IMPROVEMENT  OF  VOLUSIA  BAR,  FLORIDA. 

For  a description  of  this  ^^m^hod^used,  the  work 

project  adopted  and  its  ™ ,llts  obtained,  attention  is  invited  to 
thr«Wrt  of  The  Chief  of  Engineers  for  1897,  page  1550,  and 

the  ftSCal  y-,  no  funds  being  avail- 

abi6n  appropriation  of  $2,000  is  required  each  year  to  keep  the  bar  in 
a navigable  condition. 


Money  statement. 

r Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1900  for  maintenance - "*  i sections  2 of  river  and 


$2, 000. 00 


of  Volusia  Bar,  Florida. 


June  14 


18o0  $5,000 

’188° 5,500 


$500 


5, 000 


August  2, 1882 2,000 

J*uly  ------  7,500 

August  5,  loob. 

August  11,  1888 


500 


September  19, 1890  - ^ qqq 

August  18, 1894 J’oOO 

June  3,  1896 ? 

Total 29>000 


APPENDIX  P — REPORT  OF  LIEUT.  COL.  RENYAURD.  1331 


COMMERCIAL  STATISTICS. 


No  data  relating  to  the  commerce  passing  Volusia  Bar  during  the  year  ending 
December  31,  1897  conld  be  obtained.  Parties  interested  in  the  improvement  were 
requested  to  luinish  the  information  but  did  not  respond. 


P 4. 

IMPROVEMENT  OF  OCKLAWAHA  RIVER,  FLORIDA. 

For  a description  of  the  locality,  the  requirements  of  commerce,  the 
project  adopted  and  its  modifications,  the  methods  used,  the  work 
accomplished,  its  cost,  and  the  results  obtained,  see  pages  1314  to  1316, 
Report  of  the  Chief  of  Engineers  for  1896.  6 

There  were  no  operations  during  the  past  fiscal  year.  It  is  proposed 
to  expend  the  appropriation  of  $3,000,  made  in  the  act  of  June  3,1896 
in  maintaining  the  improvement  along  that  portion  of  the  river  already 
worked  over,  by  the  removal  of  such  snags  and  overhanging  trees  as 
have  become  obstructions  during  the  cessation  of  work. 

i?*5CUJar ‘ *etter  soliciting  proposals  for  furnishing  a plant  with 
^LW°™WaiS  issue(J  January  .15,  and  bids  were  opened  on 
anuary 29,  1893.  The  lowest  bid,  $51  per  day,  was  considered  too 

tbf hfian^  0n  4 authority  was  granted  to  do  the  work  with 

s£agboafc  as  soon  as  her  services  should  become 

available.  The  war  with  Spam  has  thus  far  prevented  bringing  the 
Suwanee  around  from  the  west  coast.  s ® 

PsttmnSTt0/  !‘5’0(,'°1  StS?  I'email!iuS  unappropriated  of  the  amount 

remdreddfn^n?r“?lete  tU®  pr°jeet>  in  addition  to  $2,000 

requ  red  for  maintenance,  could  be  profitably  expended  during  the 
fiscal  year  ending  June  30,  1900. 

The  Ocklawaha  River  is  in  the  collection  district  of  St.  Johns  The  nearest  lio-ht 
house  is  the  St.  Augustine  Light.  The  nearest  fort  is  Fort  Marion,  Fla  g 


Money  statement . 

July  1, 1897,  balance  unexpended 

July  b 1898,  balance  unexpended 


$3,  000. 00 
3,  000. 00 


f Amount  (estimated)  required  for  completion  of  existing  project 


15,  000. 00 
17, 000. 00 


Appropriations  for  improvement  of  OcJrtawaha  River,  Florida. 
September  19, 1890  . 

July  13,1892 

August  18, 1894  

June3, 1896 


$10,  000 
1,  000 
3,  000 
3,000 


Total 


17,  000 
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COMMERCIAL  STATISTICS. 


Commerce  of  Ocklawaha  River,  Florida,  for  the  year  ending  December  SI,  1897. 
[Furnished  by  B.  J.  Adams.] 


Articles. 

Gross 

tonnage. 

Articles. 

Gross 

tonnage. 

1 

22 

3 

260 

2 

18 

10 

1 ,T 

526 

23 

115 

3,011 

3,991 

Honey,  sirup,  etc. ....... 

Millions  of  feet  of  cypress  lumber  and  cross-ties  are  taken  out  by  different  parties. 


Arrivals  and  departures  of  vessels  for  the  year  ending  December  31,  1897. 


Kind  of  vessel. 

Arrivals. 

Departures. 

No. 

Tons. 

No. 

Tons. 

160 

4,800 

160 

4, 800 

-Estimated  number  of  passengers  carried  by  water - 8, 000 

Estimated  "tage  of  totfl  trade  of  neigbb  rbood  earned  by  water,  per  ^ 


cent 
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IMPROVEMENT  OF  ST.  AUGUSTINE  HARBOR,  FLORIDA. 

For  a description  of  this  locality,  the  requirements  of  commerce  the 

project  adopted  and  its  modifications,  the  methods  used,  the  work 

accomplished,  its  cost,  and  the  results  obtained,  see  pages  1316  and  1317, 
Keport  of  the  Chief  of  Engineers  for  1896.  , ti, 

The  amount  appropriated  by  the  river  and  harbor  act  of  August  17, 
1894  being  inadequate  to  construct  the  new  work  designed,  is  still  held 
in  reserve  for  emergencies  that  may  arise  as  a result  ot  storms.  At 

present  there  is  no  erosion  of  the  shore  line.  ,n 

1 There  were  no  operations  during  the  year  ending  June  30,  1898. 

st  A mm stine  Harbor  is  in  the  collection  district  of  St.  Augustine,  which  is  the 
near^porfo^  fort  is  Fort  Marion.  The  St.  Augustine  Light  is  the 

nearest  light-house. 

Money  statement. 

, $6,000.10 

July  1, 1897,  balance  unexpended 6 000.  10 

July  1, 1898,  balance  unexpended - 

, Amount  ( estimated}  required  for  completion  of  existing  project. .. ....  24,  000.  00 

{ t“bmHted  S Compliance  with  requirements  of  sections  2 ot  river  and 
\ harbor  acts  of  1866  and  1867. 


Appropriations  for  improvement  of  St.  Augustine  Harbor,  Flonda. 


$35, 000 

August  11, 1888 . 20,000 

September  19, 1890  _ . 10,  000 

July  13, 1892  6,000 

August  18, 1884  

71,000 

Total - 


APPENDIX  P REPORT  OP  LIEUT.  COL.  BENYAURD.  1333 


COMMERCIAL  STATISTICS. 


From  information  furnished  by  Thomas  B.  George,  deputy  collector  of  customs 
w?iWisqt  ° water  commerce  whatever  at  this  port  daring  the  year  ending  Decem- 
ber 31,  1897.  One  steamer  of  about  500  tons,  which  put  in  once  and  departed  with 

iSXi™  r P c“mprl8eu  aV°nt  a11  the  ”rivals  and  departures  of  vessels, 
witii  the  exception  of  a few  small  pleasure  boats.  } 


P 6. 

IMPROVEMENT  OF  INDIAN  RIVER,  FLORIDA. 

For  a description  of  this  locality,  the  requirements  of  commerce,  the 
project  adopted  and  its  modifications,  the  methods  used,  the  work 
accomplished,  cost  and  the  results  obtained,  attention  is  invited  to 
pages  1318  to  1320,  Keport  of  the  Chief  of  Engineers  for  1896,  and  to 
page  15o4,  Report  of  the  Chief  of  Engineers  for  1897 
No  funds  being  available,  there  was  no  work  done  on  the  river  proper 
between  Goat  Creek  and  Jupiter  Inlet  during  the  last  fiscal  year 

item6  nV6r  aDd  harb°r  aCt  °f  JUDe  3’  1896?  contained  the  following 

Improving  Indian  River,  Florida,  by  dredging  channel  at  Negro  Cut  near  Indian 
River  Inlet,  seven  thousand  five  hundred  dollars.  g ’ lndian 

. Iu  submitting  the  estimate  for  this  improvement  the  cost  of  the  train- 
mg  wall  to  protect  the  dredged  channel  was  included.  It  will  be 
noticed  that  the  item  of  the  act  quoted  above  provides  for  dredging 
only.  The  dredging  having  been  completed,  it  is  very  desirable  that 
some  action  be  taken  so  that  the  balance  available  can  be  spent  for 

W 7n^T °f  tu6  traininS  wa]1-  Tlie  Comptroller  of  the  Treasury 
has  decided  that  such  an  application  of  the  available  funds  is  not  ver- 
missible  without  action  of  Congress.  ^ 

Tnw-  lmPr°vement  of  Indian  River  between  Goat  Creek  and  Jupiter 
mu  l i sufficient  importance  to  warrant  that  it  be  rapidlv  completed 
The  balance,  $29,000,  of  the  estimate  for  completing  the  project  could 
be  profitably  expended  during  the  fiscal  year  ending  June  30,  1900? 

The  recommendation  made  in  last  Annual  Report  for  the  construction 

use  on6th  iCs0^rimntbp  ge  and  snag  boat,  to  replace  the  Suwanee,  for 
use  on  this  and  other  rivers  and  harbors  in  Florida,  is  again  renewed 
(See  report  on  Manatee  River.)  ’ 6 

Money  statements. 

INDIAN  RIVER  BETWEEN  GOAT  CREEK  AND  JUPITER  INLET. 

f Amount  (estimated)  required  for  completion  of  existing  proiect.  *9Q  ooo  on 

J Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30  *1900  29  000  00 
] Submitted  m compliance  with  requirements  of  sections  2 of  river  and  ' 
l harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  1^1897 

NEGRO  CUT,  INDIAN  RIVER  INLET. 

July  1, 1897,  balance  unexpended onn 

July  30, 1898,  amount  expended  during  fiscal  year! !!!!!!!!!!!!!!!!!!!.'!.'  579.'  02 

July  1, 1898,  balance  unexpended „ OOA 

iy  oJU.  47 


1334  REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 


Appropriations  for  improvement  of  Indian  River,  Florida. 

July  13,1892  (between  Goat  Creek  and  Jupiter  Inlet) 

August’ 18, 1894  (Negro  Cut) * -- 

March  2, 1895  (Negro  Cut) 

February  26, 1896  (Jupiter  Inlet) 

June  3, 1896  (Negro  Cut) 

Total 


$15,  000 
5, 000 
15, 000 
500 
7, 500 


43, 000 


COMMERCIAL  STATISTICS. 

No  commercial  statistics  for  this  river  are  given.  Persons  interested  in  the  matter 
were  requested  to  furnish  them,  but  they  have  not  done  so. 


P 7* 

IMPROVEMENT  OF  CALOOSAHATCHEE  RIVER,  FLORIDA. 

For  a description  of  this  locality,  the  requirements  of  commerce,  the 
project  adopted  and  its  modifications,  the  methods  used,  the  woik 
accomplished,  its  cost,  and  the  results  obtained,  attention  is  invited  to 
pages  1327  and  1328,  Report  of  the  Chief  of  Engineers  for  18%. 

P The  appropriation  of  June  3, 1896,  has  been  applied  during  the  fiscal 
vear  to  maintenance.  The  work  was  done  by  the  U.  S.  dredge  Swwanee. 
Dredging  was  begun  on  the  shoal  near  Beautiful  Island  on  February  1, 
anch finished  February  12,  1898,  during  which  time  6,291  cubic  yards  of 
material  was  removed  from  the  channel.  The  Snwanee  then  proceeded 
up  the  river  and  began  the  removal  of  snags  and  overhanging  trees. 
The  work  contemplated  was  finished  on  March  10,  and  resulted  in 
removing  246  snags  and  188  overhanging  trees.  Eleven  channel  marks 

were  established  in  the  lower  river. 

For  recommendation  for  the  construction  of  a new  combined  dredge 
and  snag  boat  for  use  on  this  and  other  rivers  and  harbors  in  Florida 

S6An6I^pro^ri^oneo/$  1^000  annually,  or  $2,000  biennially,  will  be 
reauired  to  keep  the  river  in  a fair  navigable  condition. 

Taylor,  Florida. 

Money  statement. 

$1,707.75 

July  1,  1897,  balance  unexpended.  f 484>  00 

June  30,  1898,  amount  expended  during  fiscal  year 

223  75 

July  1,  1898,  balance  unexpended - 

(Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,  ^ ^ 

| Submitted  ^compliance  with  requirements  of  sections  2 of  river  and 
1 harbor  acts  of  1866  and  1867  and  ol  sundry  civil  act  of  June  4,  1897. 


Appropriations  for  improvement  of  Caloosahatchee  River,  Florida. 


August  2, 1882 $5,000 

July  5, 1884 * 5,000 

A ugust  5, 1886 i n’  nno 

August  11, 1888 000 

September  19, 1890 3, 600 


July  13, 1892 $M00 

August  18, 1894 2,000 

June  3, 1896  b 000 

Total 31, 600 
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COMMERCIAL  STATISTICS. 

Commerce  of  Caloosahatchee  River,  Florida , for  the  year  ending  December  31,  1897. 


[Furnished  by  merchants,  cattlemen,  and  fruit  growers  of  Lee  County,  Florida.] 


Articles. 

Gross 

tonnage. 

Articles. 

Gross 

tonnage. 

Cattle 

35. 500 
1, 150 

275 

1,750 

300 

45 

21. 500 
1,  375 

"Pi  n ftappl  pa 

250 
3,  850 
120 
2 

225 
3,  450 

Fertilizers 

Vegetables 

Fruits 

Fiah  and  oyst,ftr.s 

Grain 1 

Toba.eeo - 

Hides 

Hay  . 

Honey,  sirup,  etc 

Lumber 

Merchandise 

Total 

Oranges 

69,  792 

Arrivals  and  departures  of  vessels  for  the  year  ending  December  31,  1897. 


Kind  of  vessels. 

Arrivals. 

Departures. 

Ho. 

Tons. 

Ho. 

Tons. 

Steamers 

1, 020 
375 

51, 800 
12,  500 

1,  020 
375 

51.  800 
12,  500 

Sailing  vessels 

Total 

1,  395 

64,  300 

1,395 

64,  300 

Estimated  number  of  passengers  carried  by  water 16,  000 

Estimated  total  trade  of  neighborhood  carried  by  water,  per  cent ’ 95 

Probable  increase  of  trade  were  improvement  completed,  per  cent 100 


P 8. 

IMPROVEMENT  OF  CHARLOTTE  HARBOR  AND  PEASE  CREEK,  FLORIDA. 

For  a description  of  this  locality,  the  requirements  of  commerce,  the 
project  adopted  and  its  modifications,  the  methods  used,  the  work 
accomplished,  its  cost,  and  the  results  obtained,  attention  is  invited  to 
pages  1329  and  1330,  Report  of  the  Chief  of  Engineers  for  1896,  and 
page  1559,  Report  of  the  Chief  of  Engineers  for  1897. 

The  appropriation  of  $20,000  made  by  the  river  and  harbor  act  of 
June  3, 1896,  has  been  expended  in  dredging.  The  contract  with  J.  A. 
Bryan  was  extended  on  October  11,  1897,  to  December  15,  1897.  The 
dredging  operations  were  completed  on  December  14,  and  resulted  in 
the  formation  of  a channel  12  feet  deep  at  mean  low  water  from  the 
wharves  at  Punta  Gorda  to  the  Gulf.  This  channel  is  200  feet  wide  for 
the  entire  distance  except  in  the  cut  near  the  wharves  at  Punta  Gorda, 
where  the  width  is  35  feet.  This  cut  has  been  extended  upstream  a 
distance  of  4,600  feet  to  the  terminal  wharf  of  the  Plant  Railway 
System. 

During  the  fiscal  year  the  contractor  removed  43,427  cubic  yards  of 
material.  Of  this  amount  32,678  cubic  yards  were  taken  from  the  cut 
leading  to  the  wharf  at  Punta  Gorda  and  10,749  cubic  yards  from  the 
cut  at  Cape  Haze  shoal. 

It  is  estimated  that  $25,000  can  be  profitably  expended  upon  this 
work  during  the  fiscal  year  ending  June  30,  1900. 

Charlotte  Harbor  is  in  the  collection  district  of  Key  West,  and  Punta  Gorda  is  the 
nearest  port  of  entry 5 nearest  light-house  is  Gasparilla  Light,  and  the  nearest  fort 
is  Fort  Taylor,  Fla. 
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Money  statement. 

July  1,  1897,  balance  unexpended 

June  30,  1898,  amount  expended  during  fiscal  year.. 


$17,  935. 95 
17,  483. 17 


July  1,  1898,  balance  unexpended 78 

July  1,  1898,  outstanding  liabilities 1U- uu 

July  1,  1898,  balance  available - 442’  78 

f Amount  (estimated)  required  for  completion  of  existing  projoet. 2d,  000.  00 

Amount  that  can  be  profitably  expendedin  fiscal  year  ending. June  30, 1900  2o,  000.  00 

i Submitted  in  compliance  with  requirements  of  sections  2 of  river  and 
[ harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 


Appropriations  for  improvement  of  Charlotte  FEarbor  and  Pease  Creek , Florida. 


September  19,  1890 
August  18,  1894  — 
J une  3,  1896  


$35, 000 
20,  000 
20,  000 


Total 


75, 000 


Contract  in  force  during  the  fiscal  year. 


blame  of  contractor. 

Contract. 

Date 

approved. 

Date  of 
beginning 
of  work. 

Date  of 
expiration. 

_ A 

Dredging . . . 

Apr.  10, 1897 

Apr.  15, 1897 

Oct.  15, 1897 

- 

COMMERCIAL  STATISTICS. 

Commerce  of  Punta  Cor  da,  Fla.,  for  the  year  ending  December  31,  1897. 


[Furnished  by  A.  ~W.  Gilchrist.] 


Articles. 

Gross 

tonnage. 

Articles. 

Gross 

tonnage. 

1,  000 
200 
2,  000 
140 
1,500 
1,  500 
2, 000 
1,200 

400 
100,  932 
100 
900 
300 

jf  f t J A Q 

Lumber,  dressed - 

Total - - 

112, 172 

Oranges - 

Arrivals  and  departures  of  vessels  for  the  year  ending  December  31,  1897. 


Kind  of  vessels. 

Arrivals. 

Departures. 

No. 

Tons. 

No. 

Tons. 

21 

56 

1 

25,  974 
33,  639 
373 

22 

59 

26, 211 
37,628 

Total - 

78 

59,  986 

81  j 63,839 

Estimated  number  of  passengers  carried  by  water 

Estimated  percentage  of  total  trade  of  neighborhood  carried  by  water,  per  cent. 
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Pq. 


IMPROVEMENT  OF  SARASOTA  BAY,  FLORIDA. 


For  a description  of  this  locality,  the  requirements  of  commerce,  the 
project  adopted  and  its  modifications,  the  methods  used,  the  work 
accomplished,  its  cost,  and  the  results  obtained,  attention  is  invited  to 
the  Report  of  the  Chief  of  Engineers  for  1896,  pages  1331  and  1332. 

The  act  of  Congress  of  June  3,  1896,  appropriated  $2,500  for  improv- 
ing Sarasota  Bay  from  Tampa  Bay  to  Caseys  Pass,  while  the  previous 
appropriations  were  applicable  only  as  far  as  the  town  of  Sarasota. 
The  survey  of  1889  was  made,  as  directed,  “From  Tampa  Bay  to 
Caseys  Pass,”  and  an  estimate  was  presented  amounting  to  $37,500 
for  securing  a channel  75  feet  wide  and  3 feet  deep  at  mean  low  water 
through  the  shoals  south  of  Sarasota.  Under  the  act  of  1896  the 
latter  project  is  included  so  that  the  total  estimate  of  cost  is  now 
$5o,000. 

During  the  fiscal  year  ending  June  30,  1898,  the  following  work  has 
been  done  by  the  U.  S.  dredge  Suwanee : 

The  cuts  at  Palma  Sola  Pass  and  at  Long  Bar  have  been  widened  to 
50  feet,  with  a low- water  depth  of  6 feet. 

A partial  cut  has  been  made  into  the  shoal  at  the  Mangroves  1,460 
feet  long,  30  feet  wide,  and  4 feet  deep  at  mean  low  water.  This  has 
resulted  in  no  benefit,  as  the  rest  of  the  shoal  is  bare  in  places  at  low 
water. 


A total  of  10,972  cubic  yards  of  material  were  removed  during  the 
year. 

The  annual  cost  of  maintaining  the  cuts  already  made  will  be  about 
$1,000.  That  of  maintaining  the  complete  cuts  will  be  about  $2,500. 

The  am o ant  required  to  complete  the  project  is  $42,500.  The  value 
to  commerce  of  this  improvement,  when  completed,  will  be  commensu- 
rate with  its  cost  as  far  as  the  town  of  Sarasota.  From  there  to  Caseys 
Pass  its  value  is  somewhat  problematical,  as  this  region  is  as  yet  only 
sparsely  settled,  although  it  is  well  adapted  to  the  raising  of  fruits  and 
vegetables,  and  is  rarely  visited  by  frost. 

The  construction  of  a new  dredge  and  snag  boat  for  use  on  this  and 
other  improvements  m Florida  is  recommended  to  replace  the  Suwanee, 
(bee  report  on  Manatee  Biver.) 


Sarasota  is  in  the  collection  district  of  Tampa,  which  is  the  nearest  port  of  entry. 
Nearest  light-house  is  Fgmont  Key  Light.  Nearest  fort  is  Fort  Taylor,  Key  West, 

Money  statement. 


July  1, 1897,  balance  unexpended 

June  30, 1898,  amount  expended  during  fiscal  year. 


$2,  501. 57 
1,  930.  03 


July  1, 1898,  balance  unexpended 


571. 54 


r Amount  (estimated)  required  for  completion  of  existing  project 

I Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 19< 
J Submitted  in  compliance  with  requirements  of  sections  2 of  river  ai 
l harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  189 


42, 500.  00 
42, 500. 00 


Appropriations  for  improvement  of  Sarasota  Bay,  Florida. 
September  19, 1890 

July  13,1892 .WWW* 

August  18, 1894  * 

June  3,1896 """  


$5,  000 
2,  500 
2, 500 
2, 500 


Total 


12, 500 


1338  REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 


COMMERCIAL  STATISTICS. 

Commerce  of  Sarasota  Bay,  Florida,  for  the  year  ending  December  31, 1897. 


[Furnished  by  J.  Hamilton  Gillespie,  Sarasota,  Fla.] 


Articles. 

Tons.  I 

Articles. 

Tons. 

260 
55 
75 
70  i 
20 
20 
550 

T j. 

1, 150 
120 
10 
110 
200 

Fish  and  oysters 

2,  640 

Arrivals  and  departures  of  vessels  for  the  year  ending  December  81,  1897. 


Kind  of  vessels. 

Arrivals. 

Departures. 

Hum- 

ber. 

Tons. 

Hum- 

ber. 

Tons. 

75 

100 

2, 250 
2,  000 

75 

100 

2, 250 
2, 000 

175 

4, 250 

175 

4, 250 

300 


Pr1b“bleincrea8e  of  trade  wire  improvement  completed, per  cent 2l0 
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IMPROVEMENT  OF  MANATEE  RIVER, 


FLORIDA. 


For  a description  of  this  locality,  the  requirements  of  co“m«ce,  the 
oroiect  adopted  and  its  modifications,  the  methods  used,  the  work 
accomplished,  its  cost,  the  results  obtained,  attention  is  invited  to 
pages  1332  and  1333,  Report  of  the  Chief  ,°.f  Engineers  f°r  1®96' „„  , 

P The  act  of  Congress  of  June  ^ 

con  firming  the  improvement,  provided  u that  $3,000,  or  asmucn  mereoi 
as  may  beg  necessary,  be  used  in  dredging,  deepening,  and  otherwise 
improving  the  navigation  of  the  channel  known  as  tbe  Cut,0^’ 

town ' ™ Mmettoffnto  ’ 'TerraceS^ay!”  For  /Ascription  of  thm 

S^iS6^  d 

B^he  pr^eS  fofthis  improvement  was  submitted  on  June  17,1897, 

anDuring°the fiscal |ear  ^channel  has  been  made  from  theltatee 
River  through  the  Cut  off  to  Terraceia  Bay  2,840  feet  long,  50  feet  wide, 
and  1.5  feet  deep  at  mean  low  water,  requiring  the  removal  of  20  074 
cubic  vards  of  material.  A temporary  training  wall  1,475  leet . long 
was  built  on  one  side  of  this  cut.  Three  channel  marks  were  built  in 
the  Manatee  River  and  two  in  Terraceia  Bay. 
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This  improvement  has  resulted  in  forming  a channel  which  can  be 
used  by  small  light-draft  boats.  It  is  not  wide  enough  for  some  of  the 
steamers  that  ply  regularly  between  Tampa  and  the  Manatee  River. 
As  the  bulk  of  the  traffic  in  and  out  of  Terraceia  Bay  and  the  Manatee 
River  is  carried  by  the  steamers,  the  advantage  of  the  channel  between 
the  two  bodies  of  water  is  apparent.  It  is  desirable  that  this  chan- 
nel should  be  completed  as  contemplated,  and  that  the  balance  required, 
$17,000,  be  made  available. 

No  extensive  dredging  was  done  in  the  Manatee  River  during  the 
year,  except  connecting  the  channel  in  the  river  with  the  Terraceia 
Cut-off.  The  depth  of  water  called  for  by  the  project  has  been  obtained, 
except  across  the  bar  at  the  mouth  of  the  river.  To  do  this  work  in  an 
economical  manner  the  full  amount  of  the  balance  of  the  estimate  for 
completing  the  project,  $29,000,  should  be  made  available  before  it  is 
commenced. 

During  the  past  few  years  the  value  of  property  and  the  amount  of 
commerce  in  this  vicinity  has  greatly  increased,  owing  to  the  fact  that 
the  severe  cold  of  1895  caused  such  slight  injury  to  fruits  and  vegeta- 
bles as  compared  with  the  damage  resulting  generally  elsewhere 
throughout  the  State.  It  is  now  said  to  have  become  the  largest  ship- 
ping point  for  these  products  on  the  west  coast  of  Florida. 

As  stated  in  the  last  annual  report,  the  combined  dredge  and  snag 
boat  Suwanee  has  become  old,  and  it  will  soon  become  necessary  to 
replace  it  by  another.  Where  only  small  appropriations  are  made 
available  for  each  river,  and  the  localities  at  which  work  can  be  done 
to  advantage  are  widely  separated,  it  has  been  proved  that  more  good 
can  be  accomplished  by  such  a plant  operated  by  hired  labor  than  by 
any  other  method.  The  necessity  for  the  construction  of  a new  boat  is 
urgent,  and  the  recommendation  that  an  appropriation  of  $50,000  be 
asked  for,  to  be  expended  in  the  construction  of  a new  dredge  and  snag 
boat  for  the  improvement  of  the  rivers  and  harbors  in  Florida,  is 
earnestly  renewed. 

Manatee  River  is  in  the  collection  district  of  Tampa.  Tampa  is  the  nearest  port  of 
entry.  Nearest  light-house  is  Egmont  Key  Light.  Nearest  fort  is  Fort  Taylor,  Fla. 


Money  statement . 


July  1,  1897,  balance  unexpended $3  gg2#  g^ 

J une  30,  1898,  amount  expended  during  fiscal  year 3’  682!  91 


July  1,  1898,  balance  unexpended 


r Amount  (estimated)  required  for  completion  of  existing  project 29, 000.  00 

J Amount  that  can  he  profitably  expended  in  fiscal  year  ending  June  30, 1900  29  000!  00 

j Submitted  in  compliance  with  requirements  of  sections  2 of  river  and  ’ 
l harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 


Appropriations  for  improvement  of  Manatee  River,  Florida. 


August  5, 1882 

August  18, 1894 

August  5, 1886 

August  11,  1888 

June  3,  1896 

*4, 000 

September  19, 1890 

July  13,  1892 

6,  000 

Total 

Including  $3,000  for  Terraceia  Cut-off. 
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COMMERCIAL  STATISTICS. 

Commerce  of  Manatee  River,  Florida,  for  year  ending  December  31,  1897. 
[Compiled  from  information  furnished  by  Plant  Steamship  Line.] 


Articles. 

Gross 

tonnage. 

Articles. 

Gross 

tonnage. 

• 

1, 200 
5, 275 
1, 800 
10,100 

Oranges  

1,  540 
3,  885 

Vegetables 

JJft.y  

Total 

23, 800 

Arrivals  and  departures  of  vessels  for  the  year  ending  December  31, 1897. 


Kind  of  vessels. 

Arrivals. 

Departures. 

No. 

Tons. 

No. 

Tons. 

600 

200,  000 

600 

200, 000 

Estimated  number  of  passengers  carried  by  water 44,  000 

Estimated  percentage  of  total  trade  of  neighborhood  carried  by  water,  per 

cent - 

Probable  increase  of  trade  were  improvement  completed,  per  cent 50 


P ll„ 

IMPROVEMENT  OF  WITHLACOOCHEE  RIVER,  FLORIDA. 

For  a description  of  this  locality,  the  requirements  of  commerce,  the 
project  adopted  and  its  modifications,  the  methods  used,  the  work 
accomplished,  its  cost,  and  the  results  obtained,  attention  is  invited  to 
pages  1334  and  1335,  Beport  of  the  Chief  of  Engineers  for  1896,  and  to 
House  Ex.  Doc.  No.  158,  Fifty-third  Congress,  third  session,  this  latter 
being  a report  upon  a preliminary  examination  authorized  by  Congress 
in  the  river  and  harbor  act  of  August  17,  1894. 

With  an  allotment  from  the  appropriation  for  examinations  and  sur- 
veys in  river  and  harbor  act  of  June  3,  1896,  a survey  of  the  river  was 
made  during  the  months  of  March,  April,  and  May,  1897,  from  the 
head  of  navigation  to  the  mouth. 

The  adopted  project  for  the  improvement  of  this  river  is  practically 
completed.  The  improvement  has  not  resulted  in  any  marked  benefit 
to  commerce,  as  the  season  when  the  river  is  open  and  that  when  it  is 
necessary  to  ship  the  products  of  the  region  do  not  correspond.  Large 
deposits  of  phosphate  have  been  discovered  since  the  project  was 
formed.  The  only  means  of  getting  this  product  to  the  coast  is  furnished 
by  the  railroads,  and  the  cost  of  this  transportation  amounts  to  about 
one-half  the  value  of  the  phosphate  on  board  ship.  A new  project  with 
estimates  has  been  submitted  and  was  printed  in  House  Ex.  Doc.  No.  199, 
Fifty-fifth  Congress,  second  session.  This  project  contemplates: 

1.  Building  four  locks  and  dams,  having  a lift  of  7 feet  each,  at  an 
estimated  cost  of  $423,000.  These  would  afford  navigation  for  vessels 
drawing  5 feet  at  all  seasons  of  the  year. 

2.  The  improvement  of  the  channel  at  the  mouth  to  a depth  of  6 
feet  and  a width  of  100  feet,  at  an  estimated  cost  of  $120,000.  This 
improvement  would  afford  navigation  at  all  times  for  vessels  drawing 
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5 feet  to  a point  12  miles  above  the  mouth.  From  this  point  a railroad 
about  15  miles  long  would  reach  the  main  body  of  phosphate  deposits. 

There  seems  to  be  no  question  that  the  railroad  referred  to  would  be 
built  at  once  if  the  entrance  to  the  river  was  improved.  Hence  the 
logical  order  in  which  the  new  improvement  should  be  carried  on  is, 
first,  to  improve  the  channel  at  the  mouth,  and  second,  if  the  develop- 
ment of  commerce  as  a result  of  this  improvement  would  warrant  it, 
the  question  of  building  the  locks  and  dams  could  be  considered. 

At  present,  while  the  expense  of  improving  the  channel  at  the  mouth 
would  be  justified,  the  expenditure  that  would  be  entailed  by  the 
construction  of  the  locks  and  dams  is  not  warranted  by  the  needs  of 
commerce. 

The  recommendation  made  in  last  Annual  Report  for  the  construction 
of  a new  combined  dredge  and  snag  boat  to  replace  the  Suwanee  for  use 
on  this  and  other  rivers  and  harbors  in  Florida  is  again  renewed.  (See 
report  on  Manatee  River.) 

Withlacoochee  River  is  in  the  collection  district  of  St.  Marks.  Cedar  Keys  is  the 
nearest  port  of  entry.  Nearest  light-house  is  Cedar  Keys  Light.  Nearest  fort  is 
Fort  Marion,  Fla. 

Money  statement. 


July  1, 1897,  balance  unexpended $785. 12 

July  1, 1898,  balance  unexpended 785. 12 


Appropriations  for  the  improvement  of  Withlacoochee  Hirer,  Florida. 


March  3, 1881  .. 

July  5, 1884 

August  5, 1886  . 
August  31, 1888 


$7,  500 
3, 000 
3,  000 
5,  000 


September  19, 1890 
August  18, 1894 

Total 


$5,  400 
800 

24,  700 


COMMERCIAL  STATISTICS. 

No  statistics  of  the  commerce  of  the  Withlacoochee  River,  Florida,  for  the  year 
ending  December  31,  1897,  are  available. 

Mr.  John  L.  lnglis,  captain  of  a steamer  plying  on  this  stream,  states  that  there  is 
no  commerce  of  any  importance  out  of  the  river  at  present,  the  bar  at  the  mouth 
making  it  impracticable  to  pass  in  and  out.  He  further  states  that  were  a channel 
made  through  this  bar  about  200,000  tons  of  phosphate  rock  alone  would  be  shipped 
annually  by  water  from  points  along  the  river. 


P 12. 

IMPROVEMENT  OF  SUWANEE  RIVER,  FLORIDA. 

For  a description  of  this  locality,  the  requirements  of  commerce,  the 
project  adopted  and  its  modifications,  the  methods  used,  the  work 
accomplished,  its  cost,  and  the  results  obtained,  attention  is  invited  to 
pages  1335  and  1336,  Report  of  the  Chief  of  Engineers  for  1896. 

During  the  fiscal  year  channels  have  been  made  to  a depth  of  4 feet 
at  low  water  through  the  shoals  at  Fort  McOomb,  and  at  Lower  Double 
Island.  There  was  removed  during  the  year  1,301  cubic  yards  of  sand, 
742  cubic  yards  of  rock,  10  snags,  and  8 overhanging  trees.  The  work 
was  done  by  the  United  States  snag  boat  Suwanee , with  a hired  crew. 
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With  future  appropriatious  it  is  proposed  to  continue  the  work  of 
improving  the  river  in  accordance  with  the  approved  project,  using  the 
United  States  snag  boat  Suwanee,  with  a hired  crew.  As  stated  in  the 
report  upon  the  improvement  of  Manatee  River,  the  Suwanee  is  now  old, 
and  having  been  in  almost  constant  service  of  a heavy  character  since 
its  construction  in  1889,  it  must  soon  be  replaced  by  another.  With  the 
small  appropriations  made  for  the  various  improvements  at  widely  sepa- 
rated localities  it  is  impracticable  to  arrange  to  have  the  work  done  by 
contract,  and  a boat  of  this  character  is  indispensable. 

It  is  estimated  that  the  sum  of  $15,158,  required  to  complete  the 
work,  can  be  profitably  expended  in  carrying  out  the  project  during  the 
fiscal  year  ending  June  30,  1900. 

Suwanee  River  is  in  the  collection  district  of  St.  Marks.  Cedar  Keys  is  the  nearest 
port  of  entry.  Nearest  fort  is  Fort  Marion.  Nearest  light  house  is  Cedar  Keys  Light. 

Money  statement. 

July  1, 1897,  balance  unexpended 

June  30, 1898,  amount  expended  during  fiscal  year o,  did.  1 6 


July  1, 1898,  balance  unexpended 


Amount  (estimated)  required  for  completion  of  existing  project  15, 158. 00 

Amountthatcanbeprofitahly  expended  infiscal  year  ending  June30, 1900  15,  lo8.  00 

Submitted  in  compliance  with  requirements  of  sections  2 of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


Appropriations  for  improvement  of  Suwanee  Hirer,  Florida. 


June  14, 1880  ... 
March  3, 1881 ... 
August  2, 1882. 
July  5, 1884  ... 
August  5, 1886. . 
August  11, 1888 


$5,  000 
3,  000 
5,  000 
5,  000 
5,  000 
15,  000 


September  19, 1890 

July  13, 1892  

August  18, 1894 

June  3, 1896  

Total 


$3,  000 
3,  000 
3,  000 
3,000 


50, 000 


COMMERCIAL  STATISTICS. 


Commerce  of  Suwanee  River,  Florida,  for  the  year  ending  December  31,  1897. 


[Furnished  by  Horn  & Gilbert,  Branford,  Fla.] 


Articles. 

Gross 

tonnage. 

Articles. 

Gross 

tonnage. 

260 

Ship  stores 

12, 000 

45 

2 

900 

20 

Hay 

300 

1 1 | 4 AQ 

Cotton  seed - 

775 

25 

Empty  barrels 

2oo 

Lumber,  rough 

12,  000 
8,800 

Total 

35,  327 

Estimated  number  of  passengers  carried  by  water 

Estimated  total  trade  of  neighborhood  carried  by  water,  per  cent 

Probable  increase  of  trade  were  improvement  completed,  per  cent 

Three  steamers  make  two  round  trips  a week  during  the  entire  year. 


3,  000 
90 
80 
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P 13- 

% 

REMOVING  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDANGERING 

NAVIGATION. 

WRECKS  IN  MAN  OF  WAR  HARBOR,  KEY  WEST,  FLA. 

The  work  of  removal  of  eight  additional  wrecks  in  Man  of  W ar  Harbor, 
described  on  page  1566,  Annual  Report  of  the  Chief  of  Engineers  for 
1897,  under  contract  with  Charles  W.  Johnston,  dated  May  11,  1897, 
which  was  commenced  on  June  21,  1897,  was  completed  on  July  31, 
1897.  The  contract  price  was  $6,750,  and  the  expenses  of  supervision, 
etc.,  brought  the  total  cost  of  removal  of  the  additional  wrecks  up  to 
$7,618.29. 

Contract  in  force  during  fiscal  year. 


Name  of  contractor. 

Date  of  ap- 

Date of  com- 

Date of  ex- 

proval. 

mencement. 

piration. 

Charles  W.  Johnston 

May  28, 1897 

June  10, 1897 

Dec.  10,1897 

Pl4. 

REPORT  UPON  CONDITION  OF  ST.  JOHNS  RIVER,  FLORIDA,  AT  ORANGE 
MILLS  FLATS,  BELOW  PALATKA,  WITH  REFERENCE  TO  NAVIGATION 
FOR  OCEAN-GOING  CRAFT,  TOGETHER  WITH  ESTIMATE  OF  THE  COST 
OF  IMPROVEMENT. 

[Printed  in  House  Doc.  No.  523,  Fifty-fifth  Congress,  second  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington , D.  (7.,  June  4,  1898. 

Sir:  I have  the  honor  to  return  herewith  concurrent  resolution  of 
Congress  passed  by  the  House  of  Representatives  May  5,  1898,  and 
concurred  in  by  the  Senate  May  6, 1898,  requesting  the  Secretary  of 
War  to — 

furnish  Congress  with  information  as  to  the  condition  of  the  St.  Johns  River  in  the 
State  of  Florida,  at  the  point  known  as  Orange  Mills  Flats,  below  the  city  of  Palatka, 
as  the  river  runs,  with  reference  to  navigation  for  ocean-going  craft,  and  what  sum 
of  money  will  probably  be  required  to  put  said  river  at  that  point  in  condition  for 
navigation  for  coastwise  craft  such  as  usually  enter  the  said  river,  and  whether  or 
not  the  expenditure  necessary  for  said  purpose  will  be  justified  by  the  traffic  above 
said  point. 

In  response  to  the  reference  of  the  resolution  to  this  office  attention 
is  respectfully  invited  to  the  accompanying  report  of  May  30,  1898,  by 
Lieut.  Col.  W.  H.  H.  Benyaurd,  Corps  of  Engineers,  the  officer  having 
charge  of  the  improvement  of  St.  Johns  River. 

Colonel  Benyaurd  states  that  to  improve  the  shoal  at  Orange  Mills 
Flats  alone  for  seagoing  craft  that  would  reach  Jacksonville  with  intent 
of  making  Palatka  would  be  useless  unless  the  channel  depths  below 
be  likewise  improved,  and  he  presents  a project  which  contemplates  a 
channel  depth  of  13  feet  at  mean  low  water. 

He  estimates  the  cost  of  a channel  200  feet  wide  and  13  feet  deep  at 
mean  low  water  between  Jacksonville  and  Palatka  to  be  $120,000,  and 
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states  that  in  liis  opinion  the  commercial  interests  of  the  St.  Johns 
Kiver  warrant  the  improvement  of  the  river  over  the  stretch  in  question 
Very  respectfully,  your  obedient  servant, 

John  M.  Wilson, 

Brig.  Gen Chief  of  Engineers, 

Hon.  E.  A.  Alger, 

Secretary  of  War. 


REPORT  OF  LIEUT.  COL.  W.  H.  H.  BENYAURD,  CORPS  OF  ENGINEERS. 

United  States  Engineer  Office, 

St.  Augustine , Fla.,  May  30,  1898. 

General:  I have  the  honor  to  submit  the  following-  report,  with 
recommendation,  called  for  in  your  indorsement  of  May  12,  1898,  upon 
toe  resolution  of  Congress  regarding  improvement  of  Orange  Mills 
Flats,  St.  Johns  Eiver,  Florida. 

The  examination  of  the  river  was  made  by  Mr.  J.  H.  Bacon,  assistant 
engineer,  who  has  long  been  connected  with  various  surveys  and 
improvements  of  the  St.  Johns  Eiver.  His  report,  with  commercial 
statistics,  is  appended. 

Under  date  of  February  23,  1895,  a report  was  rendered  by  Mai. 
Ihomas  H.  Handbury,  Corps  of  Engineers,  on  a preliminary  examina- 
t10?  ?f  ,TSt\  Jolms  River,  Florida,  at  Orange  Mills  Flats,  near  Palatka, 
and  for  the  improvement  of  the  channel  of  the  St.  Johns  to  Sanford  and 
points  above.”  The  report  thereon  will  be  found  in  Eeport  of  the  Chief 
of  Engineers  for  1895,  pages  1560  et  seq.  The  proposed  improvement 
contemplated  a channel  for  seagoing  vessels  for  a long  stretch  of  river 
above  Orange  Grove  Mills. 

The  cost  of  the  improvement,  as  that  contemplated  by  the  provision 
01  ?ct’  appeared  to  be  so  out  of  proportion  to  the  benefits  that 
would  be  derived,  an  adverse  report  was  rendered,  which  was  con- 
curred m by  the  division  engineer  and  by  the  Chief  of  Engineers. 

in  the  present  instance  the  resolution  calls  for  the  information 
regarding  the  river  at  Orange  Mills  Flats,  and  what  sum  of  money  will 
be  required  to  put  the  St.  Johns  Eiver  in  a condition  for  such  coast- 
wise craft  as  usually  enter  the  river,  and  whether  the  expenditure  nec- 
essary for  said  purpose  will  be  justified  by  the  traffic  above  said  point. 

Orange  Mills  Flats  is  about  7 miles  below  the  town  of  Palatka 
which  point  is  some  58  miles  above  Jacksonville.  From  Jacksonville 
to  the  mouth  of  the  river  the  distance  is  about  25  miles.  There  is  on 
the  bar  at  the  mouth  of  the  river  a depth  of  15  feet  at  mean  low  water 
and  vessels  drawing  from  15  to  18  feet  navigate  the  river  easily  to 

The  examination  made  by  Mr.  Bacon  developed  the  fact  that  the 
depth  of  water  over  Orange  Mills  Flats  was  but  10  feet.  Further,  that 
there  were  23  miles  of  river  below  where  the  mean  low-water  channel 
depth  is  15  feet  or  less,  about  3 miles  where  it  is  12  feet  or  less,  and  11 
miles  where  it  is  10  feet  or  less.  The  10-foot  depth  is  at  Orange  Mills 
Flats,  referred  to  in  the  resolution. 

To  improve  this  shoal  alone  for  seagoing  craft  that  would  reach 
Jacksonville,  with  intent  of  making  Palatka,  would  therefore  appear  a 
useless  expenditure  of  money  without  the  channel  depth  of  the  shoals 
below  would  be  likewise  improved.  So,  in  considering  the  intent  of  the 
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resolution,  which  appears  to  be  to  improve  the  river  to  Palatka,  the 
cost  of  improving  the  lower  reaches  has  been  taken  into  consideration 
and  an  estimate  is  presented  lor  a channel  depth  of  13  feet  at  mean  low 
water.  This  depth,  while  not  accommodating  the  deep-draft  ships,  will 
easily  accommodate  those  that  might  be  desired  in  the  seagoinglumber 
business  of  the  St.  Johns. 

In  making  the  estimate,  the  improvement  of  certain  shoal  places  enu- 
merated in  Mr.  Bacon’s  report  has  been  taken  into  consideration. 

The  estimated  cost  of  a channel  200  feet  wide  with  a mean  low- water 
depth  of  13  feet  is  placed  at  $120,000.  This  estimate  is  based  upon 
other  dredging  work  done  in  the  St.  Johns  Biver. 

In  my  opiuion,  the  commercial  interests  of  the  St.  Johns  Biver  war- 
rant the  improvement  of  the  river  over  the  stretch  in  question. 

Very  respectfully,  your  obedient  servant, 

W.  H.  H.  Benyaurd, 

0 ~ T __  _ Lieut . Col.,  Corps  of  Engineers. 

Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers,  U.  8.  A. 


REPORT  OP  MR.  JAMES  H.  BACON,  ASSISTANT  ENGINEER. 

United  States  Engineer  Office, 

St.  Augustine,  Fla,,  May  25,  1898. 

1 liaV^t^0  8abmit  tbe  following  report  on  a preliminary  exam- 

lnation  of  Orange  Mills  Flats,  in  the  St.  Johns  River,  Florida,  made  on  Mav  19, 1898- 

tivp^nnXM^  r°SQ«WaS  I?ade  iule?V°™e  ,to  a resolution  by  the  House  of  Representa- 
tives on  May  5,  1898,  and-  agreed  to  by  the  Senate  on  May  6,  1898.  This  resolution 

diHorfo/^Sff  any  °R-War  “!?  farni8h  Congress  with  information  as  to  the  cou- 
Milk  F?ff?Lb5w  °bn8.^lver  *n  the  State  of  Florida,  at  the  point  known  as  Orange 
Mills  Hats,  below  the  city  of  Palatka,  as  the  river  runs,  with  reference  to  navigation 

HverCatnth  ^ ^at  81im  °f  “oney  wil1  P™bably  be  required  to  put  said 

IJ+  l+h  that  point  m condition  tor  navigation  for  coastwise  craft  such  as  usually 

S ri1TerVianfl  w^ethf  or  D0t  the  expenditure  necessary  for  said  purpose 

will  be  justified  by  the  traffic  above  said  point.”  * * 

nfTw!t!!alW1Si  eraft  that  usually  enter  the  St.  Johns  River  draw  from  15  to  18  feet 
?o  Zar  Thh«  m-l0tadedV  f he  available  depth  at  high  water  to  Jacksonville  is  about 

there  are  mUeJwbt  ^ Jack80”vllie  Palatka  is  58  miles,  and  of  this  distance 
there  aie  23  miles  where  the  mean  low-water  channel  depth  is  15  feet  or  less,  about 

“ ^her?  115  12  ieet  or  less,  and  1J  miles  where  it  is  10  feet  or  less.  This 

ividenVtW  if  S-ledK0rf-lge nMllls Flats’  and  is  about  7 miles  below  Palatka.  It  is 
?JnrWV-th ^ f qthls  8hoal  18  a}one  deepened  to  the  ruling  depth  below  Jacksonville 

mill  hnf  r?UpSidBr?tl0I1p18i  C+alled  £°r  by  the  resollltioii)  there  will  be  left  about  22 
miles  of.  river  below  Palatka  where  such  ocean-going  craft  could  not  navigate 

STgui’ded  bftheVpbHo?”?  1 ^ d6part  fr°m  tbe  Ietter  of n*lol“*i“  <1“°^  ani 

av^flahlf,^1  ,nb0™’  iher,e  ”?  23  miles  of  the  river  below  Palatka  where  the 

available  mean  low-water  ilepth  is  15  feet  or  less,  3 miles  where  it  is  12  feet  or  less 

*f  ^i10  fe,et  ®r,le8S-  To  obtain  a channel  of  15  feet  through  23 
costof  fmakffi  Se*  °/^he  qae8tlou’  and  1 bave  made  an  estimate  of  the 

waterl  1^  making  ?bf«  d?JpT  at  “ean  low  water  (or  about  14  feet  at  high 

the  Oran^MillH vfLto jt1imate’t  baf.  beeu  necessary  to  consider,  in  addition  to 
era  Poh?t§ V1 h> at  tbe  following  points  below  Palatka,  viz,  Forrest- 

obtain  theRlTfnn+Pph«t,  a?d  H001^  .From  tbe  data  at  band  is  probable  that  to 
named.  ^ 13"loot  cbannel  no  dredging  would  be  necessary  except  at  the  points 

onT+bfi  n+W??  “ean  lo1w"wat?.r  dePth  °n  the  Orange  Mills  Flats  is  about  10  feet,  that 

Oran i S nf fl8^°alS  “entl,0Ped  about  12  feet.  The  material  to  be  removed  from 

Orange  Mills  1 Oats  is  mud,  and  is  probably  the  same  at  the  other  points. 

In  making  the  estimate  a liberal  allowance  has  been  made  for  back  filling  and 

are  meaner11  Th6  estif  ate,i.8  necessarily  a rough  one,  as  the  availablf  data 

are  meager.  lor  a more  accurate  estimate  a survey  would  be  necessary,  and  this 
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would  cost  about  $2,500.  The  estimate  is  as  follows : For  a channel  200  feet  wide 
and  13  feet  deep  at  mean  low  water  from  Palatka  to  the  ocean : 

For  dredging  500,000  cubic  yards  mud,  at  20  cents $100, 000 

For  engineering  and  contingencies,  about  15  per  cent 20, 000 

Total - 12?’  non 

For  maintenance,  annually,  about - L 

I consider  that  the  cost  of  this  improvement  would  be  justified  by  the  needs  of  the 
case,  for  the  following  reasons : Palatka  is  the  terminus  of  the  Georgia  Southern  and 
Florida  Railroad,  which  runs  through  a timber-producing  country  and  annually 
brino-s  to  Palatka  a large  amount  of  lumber,  which  is  shipped  from  there  on  coast- 
wise'vessels.  A considerable  portion  of  this  lumber  is  lightered  down  the  river  at  a 
cost  of  75  cents  per  1,000  feet  B.M. 

Besides  the  lumber  brought  in  the  railroad,  there  is  a large  amount  sawed  and 
shipped  by  the  Palatka  mills.  In  addition  to  the  lumber  interests,  there  is  in  Palatka 
a large  sash,  door,  and  blind  factory,  a pressed-brick  factory,  and  a growing  busi- 
ness in  naval  stores.  Most  of  these  enterprises  have  sprung  up  m the  last  three 
years,  and  would  be  greatly  benefited  by  the  improvement  proposed.  For  the  further 
details  as  to  the  business  interests  at  Palatka,  I respectfully  refer  you  to  the  state- 
ment of  the  president  of  the  Palatka  Board  of  Trade,  which  is  inclosed. 

Very  respectfully,  your  obedient  servant, 

James  H.  Bacon, 
Assistant  Engineer. 

Lieut.  Col.  W.  H.  H.  Benyaurd, 

Corps  of  Engineers,  U.  S.  A. 


LETTER  OF  PRESIDENT  OF  PALATKA  BOARD  OF  TRADE. 

Palatka  Board  of  Trade, 

Palatlea,  Fla.,  May  25,  1898. 

Dear  Sir  : I herewith  submit  for  your  consideration,  in  making  your  report  under 
a late  resolution  of  Congress,  an  account  of  lumber  and  shingles  shipped  from  this 
point  for  the  year  ending  October  1,  1897,  and  an  estimate  of  amount  that  will  be 
shipped  for  year  ending  October  1, 1898.  I would  also  call  your  attention  to  the  fact 
that  Palatka  is  practically  at  the  head  of  deep-water  navigation  on  the  St.  Johns 
River.  With  the  deepening  of  the  river  at  what  is  known  as  “ Orange  Mills  Flats 
to  a depth  of  12£  to  13  feet  it  would  enable  vessels  of  deeper  draft  to  reach  Palatka. 
As  it  is  now,  our  shippers  have  to  seek  light-draft  vessels  and  lighter  below  the  flats. 
This  causes  great  delay  in  time  and  expense  of  75  cents  per  thousand  feet.  And 
many  vessels  loaded  by  our  mill  men,  owing  to  the  fact  that  they  can  not  load  but  a 
small  quantity  at  the  wharves  here,  refuse  to  charter  only  from  Jacksonville,  requir- 
ing the  whole  cargo  to  be  lightered  to  Jacksonville.  With  the  deepening  of  the 
river  at  the  point  named  to  12£  or  13  feet  there  would  be  no  trouble  in  securing 
charter  direct  to  and  from  Palatka. 

Palatka  is  also  an  important  railroad  center  as  a distributing  point.  It  is  the  east- 
ern terminus  of  the  Florida  Southern  Railway,  now  part  of  the  Plant  system,  extend- 
ing from  Palatka  to  Gainesville,  Ocala,  Leesburg,  Brookville,  Lakeland,  Bartow, 
Punta  Gorda,  and  Tampa;  the  Jacksonville,  Tampa  and  Key  West  Railway,  reach- 
ing Titusville  and  Sanford;  the  East  Coast  Railway,  reaching  all  points  on  east 
coast;  the  Georgia  Southern  and  Florida  Railway,  extending  from  Macon  to  Palatka, 
a distance  of  286  miles,  Palatka  being  its  terminus.  This  road  passes  through  a very 
fertile  section  of  Florida  and  Georgia,  which  is  capable  of  a high  state  of  cultivation, 
and  with  increased  deep-water  facilities  at  Palatka  this  line  of  road  would  develop  a 
rich  agricultural  country  and  build  up  a large  commercial  business.  A large  amount 
of  virgin  timber  stands  along  the  line  of  this  road,  which  is  only  waiting  for  deep 
water  at  “Orange  Mills  Flats”  to  set  the  mills  in  operation.  In  our  opinion  there  is 
no  improvement  costing  so  little  money  on  any  river  in  the  South  that  would  be  ot 
so  much  benefit  as  this  contemplated  improvement. 

In  addition  to  the  immense  lumber  business  developed  and  to  be  developed  the 
naval-store  business  is  assuming  large  proportions  in  the  vicinity  of  Palatka  and 
along  the  railroads  named  and  along  the  St.  Johns  River  and  its  tributaries.  By 
this  deepening  of  the  river  the  phosphate  field  would  be  from  75  to  100  miles  nearer 
deep  water.  The  excellent  position  of  Palatka  as  a distributing  point  is  well  shown 
bv  a report  of  W.  A.  Merryday,  which  I attach  hereto.  Other  large  dealers  are 
located  here  handling  a heavy  class  of  goods,  such  as  hay,  grain,  fertilizers,  etc., 
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that  can  be  more  economically  handled  by  vessels.  Should  you  have  time  before 
making  your  report,  we  would  be  pleased  to  have  you  visit  Palatka — visit  our  mills 
and  door  and  sash  factory.  Our  people  will  be  glad  to  meet  you  and  give  you  all 
the  information  possible. 

Yours,  truly,  E.  S.  Crill, 

President  Board  of  Trade. 

Lieut.  Col.  W.  H.  H.  Benyaurd, 

Corps  of  Engineers , U.  S.  A, 


Shipped  during  year  from  October  1,  1896,  to  October  1 , 1897, 


Wilson  Cypress  Company:  Cargoes. 

Lumber  (9,668,000  feet) 38 

Shingles  (6,500,000) 6 

W.  J.  Tilghman  & Sons : 

Lumber 16 

Shingles 21 

Hodges  & Godfrey: 

Lumber 8 

Shingles \\  2 

Georgia  Southern  and  Florida  Railway,  year  1897,  lumber  (15,842,000  feet)  * * * * " 63 


154 

In  addition  to  this  there  are  several  small  mills  that  are  not  embraced  in  this  out- 
put. With  deep  water  the  Georgia  Southern  and  Florida  Railway  would  more  than 
double  their  shipments. 


Estimate  for  year  1898. 


Wilson  Cypress  Company : Cargoes. 

Lumber  (12,000,000  feet) 50 

Shingles  (9,000,000) 9 

W.  J.  Tilghman  & Sons ’’  50 

H.  A.  Hodges 18 

Seldon  Cypress  Door  Company 15 

Georgia  Southern  and  Florida  Railway,  lumber  (24,000,000  feet) _*”**  100 


242 

The  Georgia  Southern  and  Florida  Railway  for  months  of  March  and  April  have 
exceeded  this  estimate : 


Shipped  during  — Feet. 

Marc]l 2,210,000 

April 2,669,000 


Their  shipment  would  be  greatly  increased  even  now  but  for  the  war,  which  only 
more  forcibly  implies  the  great  necessity  for  this  improvement  of  Orange  Mills  Flats. 

Tonnage  report  for  the  year  ending  December  31,  1894. 


Merchandise. 

Fertilizer. 

January  1 to  March  31,  inclusive 

Pounds. 

3,  931,  500 

2,  561,  300 
1,  605,  500 

3,  853,  400 

Pounds. 

3, 529,  000 
3,  018,  000 
1, 724,  650 
3,  550, 100 

April  1 to  June  30,  inclusive 

July  1 to  September  30,  inclusive 

October  1 to  December  31,  inclusive 

Total 

11, 951,  700 

11,  8S1,  750 

Eeing  11,891  tons  1,450  pounds. 

This  does  not  include  merchandise  and  fertilizer  sold  in  and  adjacent  to  the  city, 
but  actually  shipped  out  on  the  steamboat  and  railroad  systems  from  Palatka. 
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LETTER  OP  MR.  W.  A.  MERRYDAY. 


Palatka,  Fla.,  March  6 , 1897. 

DE^?IR:  ReP1yinS  to  your  inquiry  regarding  vessels  consigned  to  us  during  the 
year  1894  (the  year  before  the  freeze),  will  say  that  the  steamship  City  of  St.  Augustine 
entered  13  times,  and  I received  the  following  schooners : L.  A.  Lewis,  Nettie  Langdon 
Mark  Gray,  Flora  Morang,  Varuna,  C.  H.  Wolston,  H.  J.  McCarthy,  S.  B.  Hubbard. 

The  reg18tered  tonnage  of  the  steamship  City  of  St.  Augustine  was,  I thiuk,  about 
and  capacity  800  tons,  but  owing  to  the  shallow  water  on  Orange 

Mills  h lats  could  only  bring  about  500  tons  to  Palatka.  The  schooners  average 
registered  tonnage  about  250  to  280  tons;  carrying  capacity,  500  to  600  tons.  They 
could  not,  however,  bring  up  over  the  flats  more  than  300  to  350  tons.  In  addition 
to  the  above,  we  received  through  Savannah,  Ga.,  and  by  Clyde  Line  Steamship 
Company  some  1,500  tons,  as  liglit-draft  schooners,  at  the  time  shipments  were  made 
could  not  be  had,  and  larger  vessels  would  not  charter,  as  they  could  not  brino-  full 
cargoes  without  lightering  on  the  flats.  & 

Yours,  truly, 

W.  A.  Merryday. 

Mr.  T.  B.  Merrill,  City. 


Pi  5- 

SURVEY  OF  ST.  LUCIA  INLET  AND  RIVER,  FLORIDA. 

[Printed  in  House  Doc.  Ho.  548,  Fifty-fifth  Congress,  second  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington , D.  C.,  June  33,  1898. 

Sir:  I have  the  honor  to  submit  the  accompanying  copy  of  report 
dated  June  15,  1898,  with  map,  by  Lieut.  Col.  W.  H.  H.  Benyaurd 
Corps  of  Engineers,  of  the  results  of  a survey  of  St.  Lucia  Inlet  and 
River,  Florida,  made  to  comply  with  the  provisions  of  the  river  and 
harbor  act  of  June  3,  1896. 

The  St.  Lucia  River  empties  into  the  Indian  River  opposite  St.  Lucia 
Inlet,  and  at  the  town  of  Stuart,  7 miles  from  its  mouth,  it  divides  into 
two  branches  known  as  the  Northwest  Branch  and  South  Branch.  There 
is  already  an  available  channel  depth  of  11  feet  at  mean  low  water 
from  the  mouth  to  Stuart,  with  widths  varying  from  1,200  feet  to  6,000 
feet,  and  Colonel  Benyaurd  states  that  it  will  never  be  necessary  to 
carry  any  improvement  farther  up  the  river  than  Stuart,  where  the 
Florida  East  Coast  Railway  crosses.  He  therefore  suggests  no  improve- 
ment of  the  river. 

St.  Lucia  Inlet  is  considered  as  extending  from  the  mouth  of  the 
St.  Lucia  River  to  the  ocean,  and  has  through  it  an  available  channel 
depth  of  6 feet  at  mean  low  water.  The  depth  across  the  bar  is 
between  6 and  7 feet,  and  that  on  the  shoal  between  deep  water  inside 
the  bar  and  deep  water  in  the  river  is  6 feet.  Colonel  Benyaurd  is  of 
opinion  that  any  improvement  of  the  inlet  should  begin  at  the  bar,  and 
that  the  first  work  to  be  undertaken  is  the  construction  of  a break- 
water to  intercept  the  waves  approaching  from  the  northeast,  this  work 
to  be  followed  by  dredging.  The  construction  of  this  breakwater  as 
far  as  the  18-foot  contour  will,  it  is  estimated,  cost  $347,000,  and  if 
extended  to  the  24-foot  contour  its  cost  will  be  about  $729,000. 

The  estimates  for  dredging  proposed  are  based  on  propositions  to 
secure  a channel  300  feet  wide  on  bar  and  200  feet  wide  inside  the 
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inlet,  with  depths  of  8 feet,  10  feet,  and  12  feet  at  mean  low  water,  and 
are  as  follows : 


Channel  8 feet  deep $24,  600 

Channel  10  feet  deep 230,  600 

Channel  12  feet  deep 484,  000 


The  annual  cost  of  maintenance  will  he  about  $2,000  for  dredging  and  $3,000  for 
repair  of  breakwater. 

These  estimates  are  made  on  the  assumption  that  the  entire  amounts 
will  be  appropriated  in  one  sum,  and  Colonel  Benyaurd  states  as  his 
opinion  that  the  expenditure  of  a moderate  sum  on  the  improvement 
of  the  inlet  seems  to  be  justified,  and  that  the  improvement  is  worthy 
of  being  undertaken  by  the  General  Government. 

Very  respectfully,  your  obedient  servant, 

John  M.  Wilson, 

Brig.  Gen .,  Chief  of  Engineers, 

JJ.  S.  Army. 

Hon.  R.  A.  Alger, 

Secretary  of  War. 


REPORT  OF  LIEUT.  COL.  W.  H.  H.  BENYAURD,  CORPS  OF  ENGINEERS- 

United  States  Engineer  Office, 

St.  Augustine , Fla.,  June  15,  1898. 

General:  I have  the  honor  to  submit  the  following  report  on  the 
survey  of  St.  Lucia  Inlet  and  River,  Florida,  made  in  compliance  with 
the  provisions  of  the  river  and  harbor  act  of  June  3,  1896: 

The  report  on  the  preliminary  examination  was  submitted  by  Maj. 
Thomas  H.  Haudbury  December  15,  1894,  and  is  printed  in  the  Annual 
Report,  Chief  of  Engineers,  1895,  page  1564. 

The  survey  was  begun  on  January  5,  1898,  and  finished  on  February 
28,  1898. 

St.  Lucia  Inlet  (called  Prospect  Inlet  on  the  Coast  Survey  charts)  is 
the  result  of  an  artificial  opening  made  across  a narrow  strip  of  land 
that  separated  the  lower  end  of  Indian  River  from  the  ocean,  at  a point 
about  16  miles  north  of  Jupiter  Light  and  Inlet,  and  at  latitude  27°  10'. 
The  opening  was  made  by  the  citizens  of  the  vicinity  at  their  own 
expense,  and  was  originally  30  feet  wide  and  5 feet  deep  from  mean 
low  water  mark.  It  is  now  1,700  feet  wide  and  has  an  available  mean 
low- water  depth  of  6 to  7 feet.  The  location  for  this  opening  could  not 
have  been  improved  on.  It  is  so  situated  that  there  is  little  or  no  danger 
of  its  being  closed  by  natural  causes — a danger  thatisto  be  apprehended 
at  several  inlets  in  the  vicinity.  An  inlet  existed  at  one  time  two  or 
three  miles  south  of  St.  Lucia  Inlet,  known  as  Gilberts  Bar.  This  was 
gradually  closed  by  natural  causes,  and  there  is  now  no  trace  of  it. 
This  inlet,  however,  opened  into  Jupiter  Narrows,  a very  shallow  and 
narrow  waterway,  and  could  not  be  expected  to  be  permanent. 

St.  Lucia  Inlet,  on  the  other  hand,  opens  into  the  Indian  River  where 
it  is  2 miles  wide  and  is  directly  opposite  the  mouth  of  the  St.  Lucia 
River.  It  is,  in  fact,  the  only  inlet  on  the  east  coast  of  Florida  south 
of  the  St.  Johns  River  where  the  ebb  discharge  predominates  over  the 
flood  discharge. 

The  St.  Lucia  River  empties  into  the  Indian  River  opposite  St.  Lucia 
Inlet.  It  is  essentially  a tidal  stream  for  a distance  of  12  miles  from 
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its  mouth.  It  differs  from  the  Indian  River,  which  is  more  properly  a 
lagoon,  in  that  it  receives  a much  larger  amount-  of  fresh  water.  The 
low  swampy  lands  to  the  north  and  east  of  the  Everglades  are  drained 
into  the  St.  Lucia  River.  The  opening  of  the  inlet  has  reclaimed  a 
large  area  of  this  land.  Seven  miles  from  its  mouth,  at  the  town  of 
Stuart,  the  St.  Lucia  River  is  divided  into  two  branches,  known  as  the 
Northwest  Branch  and  South  Branch.  The  length  of  the  former  is  4£ 
miles  and  that  of  the  latter  is  miles.  There  is  an  available  channel 
depth  of  11  feet  at  mean  low  water  from  the  mouth  to  Stuart,  and 
the  width  varies  from  1,200  feet  to  6,000  feet.  A large  creek,  locally 
known  as  Twelve  Mile  Creek,  empties  into  the  head  of  the  Northwest 
Branch,  and  a similar  creek,  but  shorter,  into  the  South  Branch.  A 
reconnoissance  of  Twelve  Mile  Creek  was  made  and  plotted  in  the  field, 
and  the  results  show  that  the  creek  has  a navigable  channel  of  10  feet 
at  low  water,  with  a least  width  of  100  feet  for  a distance  of  15  miles. 
At  this  point  it  is  formed  by  two  small  branches,  both  practically 
unnavi  gable. 

The  land  in  the  vicinity  of  the  St.  Lucia  River  and  its  tributaries  is 
well  adapted  to  the  growing  of  fruits  and  vegetables.  There  are  numer- 
ous vegetable  and  pineapple  gardens  bordering  on  both  the  Indian  and 
St.  Lucia  rivers.  There  is  a line  of  steamers  running  regularly  on  the 
Indian  River  during  the  entire  year,  and  on  the  St.  Lucia  River  and 
Twelve  Mile  Creek  during  the  vegetable  and  pineapple  seasons. 

I can  suggest  no  improvement  for  the  St.  Lucia  River  for  the  present. 
It  will  never  be  necessary  to  carry  any  improvement  farther  up  the 
river  than  Stuart,  where  the  Florida  East  Coast  Railway  crosses  it. 
The  available  depth  to  this  point  is  now  11  feet  at  low  water,  and  I can 
not  conceive  that  a greater  depth  would  be  required  for  many  years  to 
come.  In  fact,  should  the  necessity,  for  more  water  arise,  deep  water 
could  be  carried  to  the  railroad  through  Manatee  Creek,  which  empties 
into  the  St.  Lucia  about  1 mile  from  the  mouth  of  the  river.  The  rail- 
road crosses  this  creek  1J  miles  from  its  mouth,  and  the  cost  of  a deep- 
water channel  to  this  point  would  be  greatly  less  than  to  Stuart. 

The  improvement  of  the  St.  Lucia  Inlet  to  deep  water  in  St.  Lucia 
River  can  be  regarded  more  favorably.  A reference  to  the  map,  sub- 
mitted with  this  report,  will  show  that  St.  Lucia  Inlet,  which  can  be 
considered  as  extending  from  the  mouth  of  the  St.  Lucia  River  to  the 
ocean,  has  an  available  channel  depth  of  6 feet  at  mean  low  water. 
The  depth  across  the  bar  is  between  6 and  7 feet,  and  that  on  the  shoal 
between  deep  water  inside  the  bar  and  deep  water  in  the  river  is  6 feet. 
There  are,  however,  comparatively  few  days  during  the  year  when  the 
passage  across  the  bar  is  safe,  even  for  vessels  of  very  light  draft, 
owing  to  the  high  seas  that  break  entirely  across  it. 

It  is  evident,  then,  that  any  improvement  should  begin  at  the  bar. 
This  is  formed  by  a reef  of  coral  rock  covered  in  places  by  a thin  layer 
of  sand.  The  reef  is  the  continuation  of  a rocky  ledge  that  shows  above 
high-water  mark  at  a point  about  a mile  above  the  inlet,  and  is  bare  of 
sand  at  the  18-foot  contour  and  continues  so  to  the  24-foot  contour, 
where  the  sand  is  again  found.  From  the  18-foot  contour  inshore  it  is 
covered  with  from  2 to  10  feet  of  sand. 

The  breakers  prevailing  on  this  bar  are  formed  by  winds  ranging 
between  northeast  and  northwest.  The  waves  resulting  from  these 
winds  approach  the  bar  about  on  the  course  N.  70°  E.  These  winds 
are  prevalent  during  the  winter  and  spring  months,  when  navigation 
across  the  bar  is  most  to  be  desired.  The  winds  ranging  between  east 
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and  west  from  the  south  are  comparatively  light,  and  do  not,  as  a rule, 
form  breakers  on  the  bar. 

It  seems  evident  that  the  first  improvement  to  be  undertaken  here  is 
the  construction  of  a breakwater  to  intercept  the  waves  approaching 
the  bar  from  the  northeast.  The  location  of  such  a breakwater  is  shown 
on  the  map.  For  details  as  to  its  construction  I invite  attention  to  the 
report  of  Mr.  James  H.  Bacon,  assistant  engineer,  submitted  herewith. 
Such  a structure  will  keep  the  bar  smooth,  except  during  a gale  from 
the  south.  As  such  an  occurrence  is  rare,  no  provision  is  made  for 
protection  on  the  south. 

The  estimate  of  the  cost  of  the  breakwater  as  far  as  the  18-foot  con- 
tour is  $347,000,  and  to  the  24-foot  contour,  $729,000,  including  15  per 
cent  for  engineering  and  contingencies. 

It  is  not  expected  that  this  breakwater  will  have  any  effect  in  deep- 
ening the  channel  across  the  bar.  This  must  be  done  by  dredging. 
But  no  dredging  should  be  attempted  until  after  the  construction  of 
the  breakwater,  for  the  reason  that  no  dredge  could  work  on  the  bar 
without  the  protection  afforded  by  the  breakwater.  It  is  possible  that, 
for  the  present  depth,  the  breakwater  would  afford  all  the  necessary 
protection  if  built  only  to  the  18-foot  contour.  If  however,  any  mate- 
rial increase  of  depth  is  desired  it  should  be  carried  to  the  24- foot 
contour. 

Estimates  for  a channel  300  feet  wide  across  the  bar  and  200  feet 
wide  inside  the  inlet,  for  mean  low- water  depths  of  8,  10,  and  12  feet, 
have  been  made.  These  proposed  channels  extend  from  deep  water 
outside  the  bar  to  deep  water  in  the  St.  Lucia  River,  just  beyond 
Sewalls  Point.  The  cost  of  dredging  sand  on  the  bar  is  put  at  30  cents 
per  cubic  yard,  that  of  sand  inside  at  20  cents,  and  that  of  rock  at 
$2.50.  The  tidal  range  at  the  inlet  is  1.5  feet,  and  at  Sewalls  Point  1.2 
feet. 

The  estimates  for  dredging  are  as  follows: 

Estimate  No.  1. — For  a channel  300  feet  wide  on  the  bar  and  200  feet  wide  inside  the  inlet 
and  8 feet  deep  at  mean  low  water. 


33.000  cubic  yards  of  sand,  at  30  cents $9,  900 

55.000  cubic  yards  of  sand,  at  20  cents 11,  000 

Engineering  and  contingencies,  15  per  cent 3,  700 


Total 24,600 


No  rock  excavation. 

Estimate  No.  2. — For  a channel  of  the  same  widths  as  above  and  10  feet  deep  at  mean  low 

water. 


37.000  cubic  yards  of  sand,  at  30  cents $11, 100 

150.000  cubic  yards  of  sand,  at  20  cents 30,  000 

62.000  cubic  yards  coral  rock,  at  $2.50  155,  000 

Engineering  and  contingencies,  15  per  cent 34, 500 


Total 230,600 

Estimate  No.  3. — For  a channel  of  same  widths  as  above  and  12  feet  deep  at  mean  low  water. 

38.000  cubic  yards  of  sand,  at  30  cents $11, 400 

250.000  cubic  yards  of  sand,  at  20  cents 50,  000 

150.000  cubic  yards  coral  rock,  at  $2.50  350,  000 

Engineering  and  contingencies,  15  per  cent 72,  600 


Total 484,000 
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The  estimates  for  the  breakwater  and  dredging  are  made  on  the 
assumption  that  the  entire  amounts  will  be  appropriated  at  once. 

The  animal  cost  of  maintenance  will  be  about  $2,000  for  dredging 
and  $3,000  for  breakwater. 

The  expenditure  of  a moderate  sum  on  the  improvement  of  the  St. 
Lucia  Inlet  seems  to  be  justified  for  the  following  reasons: 

1.  The  improvement  would  be  practically  permanent.  The  inlet  is 
advantageously  located  to  secure  this  result ; the  discharge  is  sufficient 
to  maintain  a depth  of  12  feet  at  least,  and  the  ebb  discharge  predomi- 
nates over  the  flood. 

2.  The  inlet  is  also  in  an  advantageous  location  from  a commercial 
point  of  view.  Freight  can  be  collected  at  all  points  on  the  Indian 
and  St.  Lucia  rivers  and  their  tributaries  and  carried  by  water  through 
the  inlet  to  its  destination,  and  incoming  freight  can  be  distributed  in 
the  same  way.  The  close  proximity  of  the  Florida  East  Coast  Rail- 
way furnishes  another  argument  in  favor  of  the  improvement. 

3.  It  is  the  only  opening  into  the  Indian  River  worthy  of  improvement. 

4.  It  will  aflord  the  only  safe  harbor  of  refuge  for  light-draft  vessels 
between  the  Biscayne  Bay  and  the  St.  Johns  River. 

I am  of  the  opinion  that  the  improvement  is  worthy  of  being  under- 
taken by  the  General  Government. 

For  further  details  I invite  attention  to  Mr.  Bacon’s  report  and  to 
the  statement  of  Mr.  H.  E.  Sewall,  submitted  herewith. 

A map  showing  the  entire  St.  Lucia  River,  St.  Lucia  Inlet,  and  a 
portion  of  the  Indian  River  is  also  submitted. 

Yery  respectfully,  your  obedient  servant, 

W.  H.  H.  Benyattrd, 

Lieut.  Col.,  Corps  of  Engineers. 

Brig.  Gen.  John  W.  Wilson, 

Chief  of  Engineers,  U.  S.  A. 


REPORT  OF  MR.  JAMES  H.  BACON,  ASSISTANT  ENGINEER. 

United  States  Engineer  Office, 

St.  Augustine , Fla.,  June  3,  1898. 

Colonel:  I have  the  honor  to  submit  the  following  report  on  the  survey  of  the 
St.  Lucia  River  and  entrance : 

Actual  field  work  of  the  survey  was  begun  January  5,  and  finished  on  February 
28, 1898. 

The  St.  Lucia  River  empties  into  the  Indian  River  at  latitude  27°  10'  and  16  stat- 
ute miles  north  of  Jupiter  Inlet  and  Jupiter  Light-house.  From  the  Indian  River  to 
Stuart  the  St.  Lucia  River  is  from  1,200  to  6,000  feet  in  width,  with  an  available  low- 
water  depth  of  11  feet.  Just  above  Stuart  the  river  is  divided  into  two  branches, 
known  as  Northwest  Branch  and  South  Branch.  The  length  of  the  Northwest  Branch 
is  4£  miles  and  of  the  South  Branch  is  3£  miles.  From  the  junction  of  the  branches 
to  the  mouth  in  the  Indian  River  is  7 miles.  The  St.  Lucia  River,  including  both 
branches,  is  more  properly  an  estuary.  The  water  is  always  salt,  and  the  range  of 
tide  at  the  head  of  the  forks  is  little  less  than  that  at  the  mouth.  The  banks  of  the 
river  are  high  and  are  frequently  of  a coral-rock  formation. 

The  Florida.  East  Coast  Railway  crosses  the  St.  Lucia  at  Stuart,  and  passes  close 
by  the  head  of  Manatee  Creek,  a distance  of  2 miles  from  the  mouth  of  the  river. 
There  are  numerous  pineapple  plantations  bordering  on  the  river,  and  the  land  and 
climate  seem  to  be  peculiarly  adapted  to  pineapple  culture.  There  are  numerous 
vegetable  gardens  on  the  east  bank  of  the  Indian  River  in  this  vicinity. 

Emptying  into  the  head  of  the  Northwest  Branch  is  a large  creek,  locally  known 
as  Twelve  Mile  Creek,  and  a similar  creek,  but  shorter,  empties  into  the  South 
Branch.  These  creeks  are  sluggish  streams,  and  drain  the  low-lying  swamp  lands 
to  the  northeast  of  the  Everglades.  There  is  a preceptible  rise  and  fall  of  tide  in 
both  of  these  creeks  throughout  their  entire  length,  although  the  water  becomes 
fresh  about  7 miles  above  their  mouths.  The  land  bordering  on  these  creeks  is  very 
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low  and  for  the  most  part  swampy.  There  are,  however,  especially  on  Twelve  Mile 
Creek,  numerous  patches  of  rich  hammock  lands  especially  adapted  to  vegetable 
gardening. 

There  is  a small  settlement  on  Twelve  Mile  Creek,  15  miles  from  its  mouth,  known 
as  White  City.  In  this  vicinity  there  are  numerous  vegetable  gardens,  and  during 
the  vegetable  season,  from  January  to  April,  a small  steamer  makes  triweekly  trips 
between  Indian  River  and  White  City.  Twelve  Mile  Creek  is  navigable,  with  a least 
depth  of  10  feet  and  a least  width  of  a 100  feet,  for  a distance  of  15  miles.  One  mile 
farther  up  it  divides  into  two  branches,  both  practically  unnavigable.  The  upper 
portion  of  this  creek  is  somewhat  obstructed  by  snags  and  overhanging  trees,  hut 
the  passage  is  made  without  difficulty  by  small  steamers.  A reconnaissance  of  this 
creek  was  made  and  mapped.  At  the  time  of  the  survey  the  water  was  about  1 foot 
above  the  low-water  mark,  and  at  the  upper  end  about  6 feet  below  the  high-water 
mark,  which  occurs  in  the  spring  and  early  summer.  The  South  Branch  Creek  was 
examined  from  its  mouth,  where  it  is  200  feet  wide  for  a distance  of  7 miles,  when  it 
narrows  to  about  60  feet.  This  creek  has  the  same  general  characteristics  as  Twelve 
Mile  Creek.  With  the  exception  of  one  family  there  are  no  settlements  on  its  hanks. 

ST.  LUCIA  INLET. 

This  inlet,  called  Prospect  Inlet  on  the  Coast  Survey  charts,  hut  locally  known  as 
St.  Lucia  Inlet,  was  opened  by  the  citizens  in  its  vicinity  in  October,  1892.  It  was 
originally  30  feet  wide  and  5 feet  deep,  but  is  now  1,700  feet  wide  and  the  available 
depth  at  mean  low  water  across  the  bar  is  from  6 to  7 feet. 

The  topography  and  hydrography  in  this  vicinity  have  been  changed  a great  deal 
since  the  inlet  was  opened,  especially  on  the  south  side.  An  inspection  of  sheet 
No.  2 shows  the  character  and  extent  of  these  changes,  which  may  be  summarized  as 
follows : 

1.  The  width  of  the  inlet  in  1894  was  1,000  feet,-  it  is  now  1,700  feet.  The  peninsula 
on  the  south,  formed  by  the  inlet,  has  entirely  disappeared  for  a distance  of  8,000 
feet,  and  the  land  known  as  Long  Island  on  the  Coast  Survey  chart  has  been  joined 
to  the  peninsula.  The  point  of  junction,  however,  is  quite  low  and  is  awash  during 
storm  tides.  The  erosion,  which  amounts  to  about  130  acres,  has  been  caused  prob- 
ably by  the  scouring  action  of  the  ebb  tide  in  conjunction  with  the  heavy  seas  which 
come  in  from  the  northeast.  This  erosion  has  now  practically  stoppe-i,  as  the  greater 
portion  of  the  ebb  tide  passes  out  well  to  the  northward  of  the  south  point  of  the 
opening,  this  is  the  only  material  change  in  the  topography. 

2.  The  hydrography  in  the  lower  end  of  Indian  River  has  changed  considerably. 
The  shoals  have  become  more  shallow  and  have  increased  in  area;  the  channel  lead- 
ing from  Indian  River  to  the  inlet  has  deepened  to  a least  depth  of  6 feet  at  mean 
low  water  and  has  become  wider. 

3.  The  mean  range  of  tide  in  the  Indian  River  at  a point  about  1|  miles  north  of 
the  inlet  was  determined  by  the  Coast  Survey  in  1883  to  be  0.16  foot.  My  observa- 
tions at  the  same  point  show  the  mean  range  to  be  0.60  foot.  The  mean  range  in  the 
St.  Lucia  River  has  increased  much  more.  A mean  of  17  observations  taken  by  the 
Coast  Survey  in  1883  at  a point  about  a mile  above  Se walls  Point  gives  a range  of 
0.17  foot.  The  mean  of  my  observations  at  Sewalls  Point  gives  a range  of  1.20  feet. 
The  mean  low  water,  from  my  observations  at  this  point,  is  0.20  foot  higher  than  the 
mean  low  water  obtained  by  the  Coast  Survey.  My  observations,  however,  were 
taken  in  January  and  February,  while  heavy  winds  from  the  north  were  prevailing. 
These  winds  blowing  down  the  Indian  River  have  a tendency  to  back  up  the  water 
and  to  keep  it  at  a higher  level  than  usual.  As  the  Coast  Survey  observations  were 
taken  in  May  and  June,  when  the  prevailing  winds,  being  from  the  south,  have  an 
opposite  tendency,  the  chances  are  the  mean  low  water  for  the  year  has  been  lowered 
since  the  inlet  was  opened. 

4.  The  tidal  wave  extends  farther  toward  the  head  waters  of  the  creeks  emptying 
into  the  St.  Lucia  River,  but  the  mean  water  level  of  these  creeks  has  been  lowered 
and  the  velocity  of  currents  increased.  As  a consequence,  some  of  the  lands  on  the 
upper  creeks  which  were  formerly  overflowed  have  been  reclaimed  and  are  now  fit 
for  cultivation. 

5.  Before  the  inlet  was  opened,  the  bottom  of  the  Indian  River,  except  in  the  nar- 
row channel,  was  covered  with  a growth  of  eel  grass,  which  extended  nearly  to  the 
surface  of  the  water.  This  grass  has  disappeared. 

IMPROVEMENT  OF  THE  ENTRANCE  AND  RIVER. 

As  the  water  in  the  St.  Lucia  River  is  deeper  than  that  over  the  bar  at  the  inlet, 
it  is  obvious  that  any  improvement  must  begin  at  the  bar.  This  bar  is  formed  by  a 
thin  layer  of  sand  over  a reef  of  coral  rock.  The  mean  low-water  depth  on  the  bar 
at  present  is  between  6 and  7 feet.  The  reef  is  bare  of  sand  at  about  the  18-foot 
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contour  line,  and  continues  so  from  there  to  about  the  24-foot  coutonr,  where  the 
sand  is  again  encountered.  From  the  18-foot  contour  inshore  the  reef  is  covered  by 
from  2 to  10  feet  of  sand. 

At  a point  about  1 mile  above  the  inlet  the  reef  emerges  from  the  water  and  attains 
a height  of  about  10  feet  above  low  water.  Toward  the  south  it  is  found  at  varying 
depths  until  it  joins  the  reefs  bordering  on  the  southern  coast  of  Florida. 

There  are  no  outlying  reefs  or  shoals  of  any  kind  outside  of  this  bar  to  break  up 
the  waves  before  they  reach  it.  Nearly  all  the  high  winds  in  the  vicinity  range 
between  the  northeast  and  the  northwest,  and  the  waves  resulting  from  these  winds 
approach  and  break  on  the  bar  about  on  the  course  N.  70°  E.  The  waves  caused  by 
the  northwest  winds,  although  slower  in  formation,  are  equally  as  high  and  as  dan- 
gerous as  those  caused  by  the  northeast  winds.  During  the  eight  weeks  I spent  in 
the  vicinity  there  were  not  more  than  ten  days  on  which  a passage  across  the  bar 
could  have  been  made  with  safety. 

The  winds  ranging  between  east  and  west  are  generally  light,  and  the  bar  is  com- 
paratively smooth  with  the  wind  in  a southerly  quarter. 

It  seems  evident,  then,  that  the  first  improvement  to  be  undertaken  here  is  the 
construction  of  a breakwater  to  receive  the  brunt  of  the  waves  coming  in  from  the 
north  ast.  The  location  of  such  a breakwater  is  shown  on  the  maps.  It  leaves 
the  beach  at  a point  about  1,500  feet  north  of  the  inlet,  and  extends  out  on  the  course 
S.  56°  E.  A breakwater  in  this  or  a similar  location,  built  up  to  10  feet  above  low 
water  on  the  outer  end  and  to  5 feet  above  low  water  from  there  inshore,  would 
afford  a safe  passage  across  the  bar  at  all  times,  except  during  a gale  from  the  south- 
east. As  such  a wind  is  extremely  rare,  I have  made  no  estimate  for  any  protection 
on  the  south.  In  my  opinion  the  breakwater  should  extend  out  as  far  as  the  24-foot 
contour  line,  but  as  it  would  be  of  great  benefit  if  built  only  to  the  18-foot  contour, 

1 present  two  estimates  for  breakwaters,  extending,  respectively,  to  the  18-foot  and 
24-foot  contours.  These  estimates  have  been  made  on  the  following  basis: 

1.  That  the  body  of  the  breakwater  should  be  formed  of  the  coral  rock  abounding 
in  the  vicinity,  built  up  to  an  apex  at  mean  low  water,  with  side  slopes  of  1 on  1£. 
One  cubic  yard  of  breakwater,  including  voids  formed  of  this  stone,  is  assumed  to 
weigh  1 ton  of  2,000  pounds. 

2.  That  this  structure  should  rest  on  a mattress  75  feet  wide,  ballasted  with  coral 
rock,  for  a distance  of  700  feet,  beginning  at  a point  about  200  feet  back  from  the 
low-waterline;  and  from  the  end  of  the  mattress  to  a point  where  the  bare  rock 
begins  it  should  rest  on  a foundation  of  riprap  or  coral  rock  75  feet  wide  and  about 

2 feet  thick,  laid  directly  on  the  sand.  The  distance  would  be  about  3,100  feet. 

3.  That  the  coral  rock  should  be  covered  with  large  stone,  weighing  3 tons  and 
over  to  the  piece.  This  superstructure,  10  feet  wide  on  top  with  side  slopes  of  1 on 
1,  is  estimated  for  a height  of  5 feet  above  low  water  for  ^distance  of  2,800  feet  from 
the  low- water  line  on  shore;  from  there  to  the  end  of  the  jetty  it  is  estimated  for  a 
height  of  10  feet  above  low  water.  In  the  computation  this  stone  is  assumed  to 
weigh  about  167  pounds  per  cubic  foot,  and  1 cubic  yard  of  breakwater,  including 
voids,  is  assumed  to  weigh  1£  tons  of  2,000  pounds. 

4.  That  there  should  be  a shore  extension  similar  to  the  breakwater  running  back 
about  700  feet  from  the  low-water  line  inshore,  and  from  the  end  of  this  extension  a 
short  groin,  running  out  about  100  feet  beyond  the  low- water  line  and  crossing  this 
line  at  right  angles.  This  groin  is  considered  necessary  to  prevent  any  possible 
swash  channel  making  its  way  around  the  end  of  the  shore  extension.  For  details 
of  construction  see  chart  No.  2.  The  estimate  for  this  breakwater  is  as  follows: 

ESTIMATES  FOR  BREAKWATERS. 

Estimate  No.  1. — For  a breaTcwater  extending  to  the  18-foot  contour  line. 


Groin  450  feet  long : 

Mattress,  3,700  square  yards,  at  75  cents $2, 775 

Florida  stone,  2,000  tons,  at  $2 4, 000 

Heavy  stone,  1,500  tons,  at  $5 . 7, 500 


Total 14,275 


Breakwater,  including  shore  extension: 

Mattress,  6,000  square  yards,  at  75  cents $4,  500 

Florida  stone,  33,000  tons,  at  $2 „ 66,  000 

Heavy  stone,  42,000  tons,  at  $5 210,  000 


Total 280,500 

Add  cost  of  groin  14,  275 

Add  cost  of  engineering  and  contingencies,  15  per  cent  52, 000 


Total  cost 346, 775 
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Estimate  No.  2. — For  a breakwater  extending  to  the  24-foot  contour  line  and  including 
groin  and  shore  extension. 

Mattress,  6,000  square  yards,  at  75  cents $4,  500 

Florida  stone,  73,000  tons,  at  $2  146,  000 

Heavy  stone,  91,000  tons,  at  $5  . 455,  000 

Total  for  breakwater  and  shore  extension 605,  500 

Add  cost  of  groin,  as  above 14,  275 

Add  cost  of  engineering  and  contingencies,  15  per  cent 109,  000 

Total  cost 728,  775 


DREDGING. 

Estimates  of  the  cost  of  dredging  a channel  300  feet  wide  across  the  bar  and  200 
feet  wide  inside  the  inlet  for  mean  low-water  depths  of  8 feet,  10  feet,  and  12  feet 
have  been  made.  The  cost  of  dredging  on  the  bar  is  estimated  at  30  cents  per  cubic 
yard,  and  of  that  inside  the  inlet  at  20  cents  per  cubic  yard.  The  cost  of  rock 
excavation  on  the  bar  is  estimated  at  $2.50  per  cubic  yard.  There  is  no  rock  exca- 
vation for  the  depths  named  inside  the  inlet.  These  proposed  channels  extend 
from  deep  water  outside  the  bar  to  deep  water  in  the  pocket  in  the  St.  Lucia  River 
just  beyond  Sewalls  Point.  Estimates  were  also  made  for  an  anchoring  ground 

1,000  by  1,000  feet  at  the  inner  end  of  the  deep  hole  just  inside  the  inlet,  but  it  was 
found  that  the  cost  of  this  anchorage  would  be  about  the  same  in  each  case  as  the 
cost  of  dredging  a cut  up  to  the  Sewalls  Point  pocket.  As  this  pocket  affords  a good 
harbor  and  is  only  2 miles  from  the  Florida  East  Coast  Railway  where  it  crosses  the 
head  of  Manatee  Creek,  the  question  of  anchorage  near  the  inlet  was  not  further 
considered. 

The  estimates  for  dredging  are  as  follows : 

Estimate  No.  1. — For  a channel  300  feet  wide  on  the  bar  and  200  feet  wide  inside  the  inlet 
and  8 feet  deep  at  mean  low  water. 


33.000  cubic  yards  of  sand,  at  30  cents $9,  900 

55.000  cubic  yards  of  sand,  at  20  cents 11,  000 

Engineering  and  contingencies,  15  per  cent 3,  700 

Total 24,600 


No  rock  excavation. 

Estimate  No.  2. — For  a channel  of  the  same  widths  as  above  and  10  feet  deep  at  mean  low 

water. 


37.000  cubic  yards  of  sand,  at  30  cents $11, 100 

150.000  cubic  yards  of  sand,  at  20  cents 30,  000 

62.000  cubic  yards  coral  rock,  at  $2.50  155,  000 

Engineering  and  contingencies,  15  per  cent 34,  500 


Total 230,600 

Estimate  No.  3. — For  a channel  of  same  widths  as  above  and  12  feet  deep  at  mean  low 

water. 

38.000  cubic  yards  sand,  at  30  cents $11,  400 

250.000  cubic  yards  sand,  at  20  cents 50,  000 

150.000  cubic  yards  coral  rock,  at  $2.50 350,  000 

Engineering  and  contingencies,  15  per  cent 72,  600 


Total 484,000 


It  is  recommended  that  no  dredging  be  attempted  until  after  the  construction  of 
the  breakwater,  for  the  following  reasons: 

1.  No  channel  could  be  maintained  across  the  bar  without  the  protection  of  a 
breakwater,  and  also  that  it  would  be  impracticable  for  a dredge  to  work  on  the  bar 
in  its  present  condition. 

2.  After  the  construction  of  the  breakwater  more  complete  information  as  to  the 
depth  of  sand  over  the  rock  can  be  obtained.  Owing  to  the  almost  continuous  stormy 
weather  during  the  progress  of  the  survey  this  information  is  very  slight.  The 
amount  of  rock  excavation,  however,  stated  in  the  estimates,  is  probably  somewhat 
greater  than  would  actually  be  necessary. 


1356  REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 

Mr.  H.  E.  Sewall,  of  Sewalls  Point,  in  a letter,  of  which  a copy  is  herewith  sub- 
mitted, states  that  the  value  of  the  crop  in  this  vicinity  for  the  last  year  amounted 
to  $992,500,  and  of  this  sum  $263,400  was  paid  to  the  transportation  companies  for 
freight;  that  two-thirds  of  this  freight  would  have  gone  out  of  St.  Lucia  Inlet  had 
it  been  navigable.  No  estimate  is  made  of  the  cost  of  incoming  freight,  nor  of  the 
cost  of  exporting  other  commodities  besides  the  crops;  $400,000  would  probably  he 
a moderate  estimate  for  the  yearly  freight  charges  paid  by  the  people  of  this  vicinity. 
If  the  inlet  were  made  navigable  for  ships  of  12  feet  draft  the  people  of  the  commu- 
nity would  save  from  15  to  20  per  cent  of  the  sum  they  now  spend  for  freight,  or  at 
least  $60,000  annually,  and  this  would  increase  every  year. 

The  estimates  for  a breakwater  to  the  24  foot  contour  line  and  a 12-foot  channel 
combined  amount  to  $1,213,000.  Five  per  cent  of  this  is  $60,000.  From  an  economic 
point  of  view,  then,  the  improvement  seems  worthy  of  consideration.  The  probable 
annual  cost  of  maintenance  for  this  improvement  would  he  about  $2,000  for  the 
dredged  cuts  and  $3,000  for  the  breakwater. 

It  is  probable,  however,  that  the  beach  on  the  south  side  of  the  inlet  may  at  some 
time  require  protection  against  erosion.  As  stated  above,  there  is  a low  place  on  the 
peninsula  between  the  ocean  and  Jupiter  Narrows  that  is  awash  at  very  high  tides. 
This,  however,  appears  to  be  growing  higher  rather  than  lower,  and  I have  not 
thought  it  necessary  to  make  any  provision  for  protection  on  this  side  of  the  inlet 
other  than  what  the  breakwater  will  atford. 

In  the  early  part  of  the  present  century  there  was  an  inlet  into  Jupiter  Narrows 
known  as  “ Gilberts  Bar.”  This  opening  was  2 or  3 miles  south  of  the  present  inlet, 
and  was  closed  by  natural  causes  many  years  ago;  in  fact,  I can  find  no  map  showing 
it.  There  has  been  some  apprehension  that  the  St.  Lucia  Inlet  might  gradually 
close  in  the  same  way.  There  is  little  danger  of  this,  I think,  as  the  discharge 
through  the  St.  Lucia  Inlet,  unless  the  physical  characteristics  of  Jupiter  Narrows 
have  been  altered  to  a very  great  extent,  must  be  two  or  three  times  as  much  as 
formerly  passed  through  the  inlet  at  Gilberts  Bar.  A breakwater  would  insure  the 
permanency  of  the  opening. 

The  following  data  have  been  compiled : 

Tides. 


Mean  range  at  the  inlet  1. 50 

Mean  range  at  house  of  refuge  (Indian  River 60 

Mean  range  at  Sewalls  Point  (St.  Lucia  River) 1. 20 

Mean  range  at  Stuart  (St.  Lucia  River) 1 

Currents  at  the  inlet. 

Maximum  (mean)  flood  velocity  per  second feet..  3. 28 

Maximum  (mean)  ebb  velocity  per  second do. ..  4.  30 

Mean  time  of  ebb  flow,  about hours..  7 

Mean  time  of  flood  flow,  about do. ..  5 


I submit  with  this  report  the  following  maps: 

Map  on  scale  of  s-<foo>  showing  area  from  mouth  of  St.  Lucia  River  to  deep  water 
across  the  bar  and  a portion  of  Indian  River — sheet  No.  1.* 

Map  on  scale  of  showing  St.  Lucia  Inlet  and  Bar,  a portion  of  Indian  River, 

and  the  entire  St.  Lucia  River,  including  both  forks — sheet  No.  2. 

Map  on  scale  of  xfotj,  showing  Twelve  Mile  Creek — sheet  No.  3.* 

I also  submit  two  letters  from  Hon.  H.  E.  Sewall,  of  Sewalls  Point,  giving  com- 
mercial statistics. 

Very  respectfully,  your  obedient  servant,  James  H.  Bacon, 

Assistant  Engineer. 

Lieut.  Col.  W.  H.  H.  Benyaurd, 

Corps  of  Engineers,  TJ.  S.  A. 


STATEMENT  BY  HON.  H.  E.  SEWALL. 

Sewalls  Point,  Fla.,  March  1,  1898. 

Santa  Lucia  Inlet  was  opened  by  the  citizens  in  its  immediate  vicinity  October  13, 
1892,  the  citizens  contributing  the  money  for  that  purpose,  which  was  $2,500.  The 
inlet  has  proved  a success  up  to  the  present  time. 

First.  It  has  destroyed  all  the  marlarious  conditions  existing  in  this  region  before 
its  opening,  making  this  one  of  the  healthiest  parts  of  Florida. 


* Omitted. 
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Second.  It  has  been  the  means  of  draining,  to  a certain  extent,  back  lands  of  the 
Santa  Lucia  country,  thereby  enabling  them  to  be  cultivated. 

Third.  It  base  proved  a great  benefit  to  small  vessels  and  yachts,  and  is  used  by 
them  continually  passing  in  and  out  to  sea. 

Fourth.  Being  a landlocked  harbor  it  has  afforded  a safe  shelter  for  vessels  from 
hurricanes  and  heavy  storms. 

WHY  THE  INLET  SHOULD  BE  IMPROVED. 

First.  It  being  situated  about  halfway  between  Jacksonville  and  Key  West,  it 
taps  the  healthiest,  most  prosperous,  and  best  agricultural  part  of  the  east  coast  of 
Florida. 

Second.  By  deepening  the  inlet  it  would  drain  and  bring  into  use  thousands  of 
acres  of  rich  muck  land  which  are  now  worthless.  This  grade  of  land  is  well  adapted 
for  the  cultivation  of  rice,  tobacco,  and  sugar  cane. 

Third.  It  would  cheapen  transportation  on  the  exports  and  imports  for  this  sec- 
tion. This  would  encourage  immigration,  also  stimulate  the  farming  and  fruit- 
growing interests.  By  steamer  direct  to  the  North  from  this  inlet  the  transportation 
rates  on  fruit  and  vegetables  would  be  one-half  less,  with  quicker  dispatch,  and  no 
danger  of  freezing.  It  would  also  enable  the  people  to  bring  in  their  provisions, 
hay,  grain,  lumber,  coal,  fertilizer,  and  ice  for  one-third  less  the  cost  which  they 
now  pay. 

Exports  from  the  east  coast  last  year  were — 

Pineapples *. $617,500 

Vegetables 350,  000 

Oranges  25,  000 


992,  500 

(Corrected  by  Indian  River  and  Lake  Worth  Pineapple  Association.  Porcher,  gen- 
eral agent. ) 

With  direct  water  transportation  this  amount  of  exports  will  greatly  increase 
annually.  The  improvement  of  the  inlet  will  afford  a safe  and  valuable  harbor  for 
small  war  vessels,  such  as  torpedo  boats  and  transports;  also  other  vessels  passing 
up  and  down  the  coast. 

Respectfully  submitted. 

H.  E.  Sewall. 

James  H.  Bacon,  Esq. 


ADDITIONAL  STATEMENT  BY  MR.  SEWALL. 

Sewalls  Point,  Fla.,  March  9, 1898. 

Dear  Sir:  Replying  to  yours  of  the  4th,  will  state  that  $992,500  is  the  amount  the 
crop  brought.  A moderate  estimate,  and  fixing  as  nearly  as  possible  on  an  average 
rate  of  freight,  I find  that  the  transportation  lines  received  for  hauling  these  prod- 
ucts $263,400.  Two-thirds  of  this  freight  would  have  gone  out  of  the  Santa  Lucia 
Inlet  had  it  been  deepened.  During  the  year  1895  there  was  taken  and  shipped 
from  the  Santa  Lucia  and  Indian  rivers  2,573,318  pounds  of  fresh  Osh.  (See  United 
States  Fish  Commissioner's  Report.)  I am  informed  that  one-fourth  to  one-third  of 
these  fish  are  sent  to  New  York.  The  present  rate  of  freight  is  4 cents  per  pound. 

James  H.  Bacon,  Esq., 

Assistant  Engineer. 


P 16. 

PLAN  AND  ESTIMATE  FOR  IMPROVING  HILLSBORO  BAY,  FLORIDA,  FROM 
ITS  CONFLUENCE  WITH  TAMPA  BAY,  THROUGH  HILLSBORO  BAY  AND 
RIVER,  TO  THE  CITY  OF  TAMPA. 

[Printed  in  House  Doc.  No.  545,  Fifty-fifth  Congress,  second  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 

W ashington,  D.  (7.,  June  15 , 1898. 

Sir:  By  the  provisions  of  joint  resolution  of  Congress  approved  May 
7, 1898,  the  Secretary  of  War  is  authorized  and  directed  to  submit  plans 
and  estimates  for  the  improvement  of  Hillsboro  Bay,  Florida,  from  its 
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confluence  with  Tampa  Bay,  through  Hillsboro  Bay  and  River,  to  the 
city  of  Tampa,  and  he  is  requested  to  report  to  Congress  whether  or  not 
it  is  advisable  for  the  Government  to  undertake  said  improvement. 

The  duty  of  preparing  the  plan  and  estimates  called  for  by  the  reso- 
lution was  assigned  to  Lieut.  Col.  W.  H.  H.  Benyaurd,  Corps  of  Engi- 
neers, the  local  officer  at  St.  Augustine,  Fla.,  and  I have  now  the  honor 
to  present  a copy  of  his  report,  dated  June  3, 1898,  with  map,  submitted 
under  the  instructions  from  this  office. 

The  first  appropriation  made  by  Congress  for  work  at  this  locality  was 
contained  in  the  river  and  harbor  act  approved  June  14,  1880,  and  was 
for  “ improving  Tampa  Bay,  Florida,  deepening  the  bar  and  channel 
from  the  bar  to  the  town  of  Tampa,  ten  thousand  dollars.”  When  this 
appropriation  became  available,  two  plans  of  improvement  were  con- 
sidered, one  providing  for  securing  a straight  channel  from  a point  near 
the  mouth  of  the  river  along  the  shortest  distance  to  deep  water  in 
the  bay,  and  the  other  contemplating  deepening  the  present  channel ; but 
from  motives  of  economy,  and  with  a desire  for  early  results,  the  money 
was  applied  to  dredging  the  present  channel,  and  an  aggregate  of  $80,000 
has  been  expended  upon  this  work. 

The  plan  now  submitted  contemplates  securing  a channel  in  Hills- 
boro River  from  a point  about  100  feet  south  of  the  bridge  crossing  the 
river  at  Lafayette  street  to  the  mouth  of  the  river,  and  from  there 
along  the  line  of  shortest  distance  to  the  12  foot  contour  in  Hillsboro 
Bay;  this  channel  to  be  12  feet  deep  at  mean  low  water,  200  feet  wide 
in  the  river,  and  150  feet  wide  in  the  bay.  The  work  proposed  is  esti- 
mated to  cost  $300,000,  with  $1,000  annually  for  maintenance,  and 
Colonel  Benyaurd  expresses  the  opinion  that  this  expenditure  is  no 
greater  than  is  commensurate  with  the  interests  involved. 

I concur  in  his  views. 

Very  respectfully,  your  obedient  servant, 

John  M.  Wilson, 

Brig.  Gen.,  Chief  of  Engineers, 

U.  S.  Army. 

Hon.  R.  A.  Alger, 

Secretary  of  War. 


REPORT  OF  LIEUT.  COL.  W.  H.  H.  BENYAURD,  CORPS  OF  ENGINEERS. 

United  States  Engineer  Office, 

St.  Augustine,  Fla.,  June  3,  1898. 

General:  In  compliance  with  Department  letter  of  May  17, 1898, 
I have  the  honor  to  submit  the  following  report  on  the  improvement  of 
Hillsboro  Bay,  Florida: 

Tampa  Bay,  25  miles  from  the  entrance,  is  divided  into  two  arms. 
The  easterly  arm  is  known  as  Hillsboro  Bay.  This  bay  is  about  10 
miles  long,  north  and  south,  and  has  an  average  width  of  miles.  An 
available  channel  depth  exists  through  Tampa  Bay  of  20  feet.  At  the 
confluence  of  Hillsboro  Bay  with  Tampa  Bay,  and  thence  for  a distance 
of  3 miles  up  Hillsboro  Bay,  the  channel  is  obstructed  by  slioals.hav- 
ing  from  10  to  11  feet  over  them.  A practicable  channel  way  exists 
through  these  shoals  having  a least  depth  of  12^  feet  at  ipean  low 
water. 

The  12  foot  contour  approaches  the  mouth  of  the  Hillsboro  River  at 
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the  city  of  Tampa  to  within  a distance  of  14,500  feet,  measured  on  a 
straight  line.  By  the  line  of  the  present  channel  the  distance  is  28,500 
feet. 

The  available  depth  by  the  present  channel  into  Tampa  is  7 feet  at 
mean  low  water.  The  channel  is  narrow  and  tortuous,  and  can  only 
be  navigated  by  very  light- draft  craft  with  the  aid  of  numerous  chan- 
nel marks,  which  are  difficult  to  maintain.  Several  examinations  and  sur- 
veys have  been  made  with  a view  of  improving  this  channel.  The  earli- 
est undertaken  by  the  Engineer  Department,  as  far  as  our  records  show, 
was  made  in  1871.  One,  in  more  detail,  was  made  in  1879,  the  report 
of  which  is  contained  in  the  Anuual  Report  of  the  Chief  of  Engineers, 
1879,  pages  870  to  873.  The  available  channel  depth  was  then  found 
to  be  5£  feet  at  mean  low  water.  A ledge  of  rock  extending  across  the 
channel  in  the  mouth  of  the  river  had  only  7 feet  of  water  over  it. 

An  appropriation  of  $10,000  was  made  in  the  act  of  June  14,  1880. 
From  motives  of  economy  and  the  desire  of  early  results,  combined 
with  what,  at  that  time,  was  thought  to  be  the  best  solution  of  the 
problem  from  an  engineering  standpoint,  the  money  was  expended  in 
deepening  the  present  channel.  A straight  channel  from  a point  near 
the  mouth  of  the  river  along  the  shortest  distance  to  deep  water  was 
considered,  but  at  the  time  it  was  thought  that  such  a channel  would 
be  difficult  to  maintain.  Experience  since  then,  however,  shows  that 
straight  channels  through  similar  material  and  under  like  conditions, 
with  the  dredged  material  judiciously  deposited  along  the  sides,  can 
be  maintained  at  very  little  additional  expense. 

While  on  the  other  hand,  with  small  appropriations  and  without  the 
aid  of  training  walls  and  deflecting  dikes,  a continuously  curved  chan- 
nel, such  as  the  one  under  discussion,  where  a depth  throughout  of  12 
feet  is  desired,  can  not  be  secured,  much  less  maintained.  Current 
observations  taken  by  Mr.  J.  W.  Sackett,  assistant  engineer,  at  this 
place  in  1887  show  that,  throughout  portions  of  the  channel  at  least, 
the  current  at  no  time  flows  in  the  direction  of  the  channel  either 
on  the  ebb  or  on  the  flood ; neither  does  it  continue  in  one  direction 
throughout  the  duration  of  either  tide.  An  aggregate  of  $80,000  has 
been  expended  upon  this  channel.  A depth  of  9 feet  over  a width  of 
200  feet  has  been  secured  in  the  river,  where  mostly  rock  excavation 
was  required,  but  in  the  channel  below  there  are  places  where  it  is  less 
than  80  feet  in  width  and  the  available  depth  is  only  7 feet. 

With  the  extension  of  the  South  Florida  Railway  across  the  penin- 
sula separating  Hillsboro  Bay  from  Old  Tampa  Bay,  in  1888,  the  neces- 
sity for  continuing  the  improvement  in  Hillsboro  Bay  began  to  be  less 
apparent.  The  channel  leading  into  Old  Tampa  Bay  was  improved  so 
that  vessels  drawing  20  feet  could  come  to  the  wharf  at  Port  Tampa, 
the  terminus  of  the  railroad.  It  was  then  thought  that  this  would 
satisfy  the  demands  of  commerce.  The  fact  remains,  however,  that  the 
terminus  is  in  the  hands  of  one  railway  corporation  with  no  competition, 
and  the  additional  transfer  entailed  of  merchandise  received  at  Tampa 
is  an  item  of  considerable  expense. 

During  the  last  fifteen  years  Tampa  has  grown  from  a mere  village  to 
a city  of  a population  of  25,000.  Most  of  this  growth  has  been  during 
the  last  two  years. 

There  is  one  regular  line  of  steamers  plying  between  Tampa  and  New 
York.  These  vessels  find  it  necessary  to  lighter  a part  of  their  cargoes 
to  enable  them  to  reach  the  wharves  at  Tampa.  There  is  an  average 
range  of  tide  at  Tampa  of  2.2  feet. 
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The  numerous  surveys  made  by  the  Engineer  Department  are  in 
sufficient  detail  to  enable  an  estimate  of  the  cost  of  a channel  that 
would  answer  the  demands  of  commerce  to  be  prepared,  with  the  pos- 
sible exception  of  the  amount  of  rock  that  would  require  removal  from 
that  portion  of  the  river  above  the  mouth  and  above  where  work  has 
heretofore  been  necessary  in  the  execution  of  previous  projects.  Suffi- 
cient soundings  to  rock  have  been  taken  to  make  a fair  approximation 
of  the  amount  that  would  require  removal.  If  greater  accuracy  is 
required,  an  additional  survey  would  be  necessary.  It  is  estimated 
that  such  a survey  would  cost  $1,500. 

On  December  14,  1890,  additional  investigations  were  made  as  to 
whether  rock  would  be  encountered  along  the  line  of  a straight  chan- 
nel direct  from  the  mouth  of  the  river  to  deep  water  in  Hillsboro  Bay. 
Twenty-five  soundings,  approximately  equidistant,  were  taken  with  an 
iron  rod.  A depth  was  reached  varying  from  12  to  20  feet,  depending 
upon  the  character  of  the  material.  In  none  of  these  soundings  was 
rock  encountered.  The  material  was  found  to  be  mostly  a mixture  of 
sand  and  mud.  In  a few  instances  hard  sand  was  found,  and  at  one 
sounding  taken  at  a point  300  feet  south  of  the  east  point  of  Depot 
Key,  in  a depth  of  one-half  foot  of  water,  what  appeared  to  be  stiff 
clay  was  found  at  a depth  of  9 feet,  which  could  be  penetrated  with  a 
rod  to  a depth  of  12  feet.  With  this  exception  depths  varying  from  13 
to  20  feet  were  reached. 

It  is  believed  that  a permanent  deeper  and  wider  channel  can  be 
secured  at  this  place  with  no  greater  expenditure  than  is  commensurate 
with  the  interests  involved. 

The  estimate  for  this  channel  is  as  follows: 


25.000  cubic  yards  rock,  at  $3 $75,  000 

925.000  cubic  yards  sand,  etc.,  at  20  cents 185,  000 

Engineering  and  contingencies,  about  15  per  cent 40,  000 

Total 300,000 

For  maintenance,  annually 1,000 


This  estimate  is  for  a channel  in  Hillsboro  Biver,  from  a point  about 
100  feet  south  of  the  bridge,  crossing  the  river  at  Lafayette  street,  to 
the  mouth  of  the  river,  and  from  there  along  the  line  of  shortest  dis- 
tance to  the  12-foot  contour  in  Hillsboro  Bay.  This  channel  is  to  be 
12  feet  deep  at  mean  low  water,  200  feet  wide  in  the  river  and  150  feet 
wide  in  the  bay.  A training  wall  is  to  be  formed  of  the  dredged 
material  on  one  side  of  the  cut  and  about  50  feet  from  the  edge.  The 
quantities  are  estimated  for  a depth  of  13  feet  and  an  allowance  for 
side  slopes  of  one  on  three  is  made.  The  rock  is  limestone  and  mostly 
very  soft. 

In  my  opinion,  Hillsboro  'Bay,  from  its  confluence  with  Tampa  Bay, 
through  Hillsboro  Bay  and  Biver  to  the  city  of  Tampa,  is  worthy  of 
improvement  by  the  General  Government. 

I send  herewith  a tracing  showing  the  location  of  the  proposed  cut. 

Very  respectfully,  your  obedient  servant, 

W.  H.  H.  Benyaurd, 

Lieut.  Col.,  Corps  of  Engineers . 

Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers , U.  S A, 
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Pl7. 

SURVEY  OF  ANCLOTE  RIVER,  FLORIDA. 

[Printed  in  House  Doc.  No.  200,  Fifty-fifth  Congress,  second  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington , D.  C.,  January  4 , 1898. 

Sir  : I have  the  honor  to  submit  the  accompanying  report  of  Decem- 
ber 27,  1897,  with  map,*  by  Lient.  Col.  W.  H.  H.  Benyaurd,  Corps  of 
Engineers,  of  results  of  survey  of  Anclote  Biver,  Florida,  made  to  com- 
ply with  provisions  of  the  river  and  harbor  act  of  June  3,  1896. 

The  project  presented  by  Colonel  Benyaurd  contemplates  securing  a 
channel  100  feet  wide  ana  6 feet  deep  at  mean  low  water  from  Anclote 
Anchorage  to  Sponge  Harbor,  and  thence  4 feet  deep  at  mean  low  water 
to  the  county  bridge  at  Tarpon  Springs.  The  cost,  he  estimates,  will  be 
$51,500,  and  he  expresses  the  opinion  that  the  improvement  is  well 
worthy  of  being  undertaken. 

Very  respectfully,  your  obedient  servant, 

John  M.  Wilson, 

Brig.  Gen.,  Chief  of  Engineers, 

U.  S.  Army. 

Hon.  E.  A.  Alger, 

Secretary  of  War. 


REPORT  OF  LIEUT.  COL.  W.  H.  H.  BENYAURD,  CORPS  OF  ENGINEERS. 

United  States  Engineer  Office, 

St.  Augustine , Fla.,  December  27, 1897. 

General:  I have  the  honor  to  present  the  following  report  on  a 
survey  of  Anclote  Biver,  Florida,  made  in  compliance  with  the  river 
and  harbor  act  of  June  3,  1896 : 

The  preliminary  examination  of  the  river  was  made  in  October,  1894, 
and  the  report  thereon  will  be  found  in  the  report  of  the  Chief  of  Engi- 
neers, United  States  Army,  for  1895,  page  1574.  This  preliminary 
examination  developed  the  fact  that  the  improvement  of  the  river 
would  be  of  great  value  to  the  sponge  industry,  which,  although  in  a 
thriving  condition,  is  greatly  hampered  by  the  obstructed  condition  of 
the  river. 

The  river  has  a total  length  of  about  20  miles,  and  is  a small  stream 
until  it  reaches  a point  about  3 miles  from  the  mouth,  where  it  receives 
the  water  flowing  from  a large  spring  called  Tarpon  Springs,  situated 
at  the  head  of  Tarpon  Bayou,  through  which  it  flows  into  the  Anclote 
Biver.  The  thriving  town  of  Tarpon  Springs  is  located  about  the  head 
of  the  bayou  and  between  it  and  the  river.  The  river  below  Tarpon 
Springs  is  badly  obstructed  by  sand  shoals  and  oyster  bars,  through 
which  the  channel  pursues  a narrow  and  tortuous  way,  with  a depth 
varying  from  2 to  14  feet  at  mean  low  water. 

Nineteen  vessels  from  Tarpon  Springs  are  engaged  in  gathering 
sponges  from  the  sponge  bars  located  off  the  Gulf  coast  of  Florida, 
mostly  northward  from  the  Anclote  Biver.  These  vessels,  together 
with  about  100  hailing  from  Key  West,  bring  their  sponges  to  the  mouth 


* Not  reprinted.  Printed  in  House  Doc.  No.  200,  Fifty-fiftli  Congress,  second  session. 
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of  Anclote  Biver  to  be  prepared  for  market  and  sold.  With  the  river 
in  its  present  condition,  most  of  these  vessels  are  unable  to  get  into  the 
river  at  all,  and  the  transfer  of  sponges  and  supplies  for  the  boats  is 
carried  on  under  considerable  difficulty.  The  principal  reason  that  this 
place  is  made  the  rendezvous  for  sponging  vessels  is  on  account  of  the 
excellent  harbor  just  off  the  mouth  of  the  river,  known  as  Anclote 
Anchorage,  which  is  protected  from  the  Gulf  of  Mexico  by  the  islands 
known  as  Anclote  Keys  and  the  outlying  shoals. 

It  is  believed  that  a channel  100  feet  wide  and  6 feet  deep  at  mean 
low  water  from  Anclote  Anchorage  to  Sponge  Harbor,  about  li  miles 
above  the  mouth  of  the  river,  and  4 feet  deep  at  mean  low  water  from 
Sponge  Harbor  to  the  county  bridge  at  Tarpon  Springs,  would  answer 
the  present  needs  of  the  commerce  of  the  river. 

The  following  is  the  estimate  of  cost  of  such  a channel,  based  upon 
the  results  of  the  survey  made  in  May  and  June,  1897,  by  the  field 
party  in  local  charge  of  Mr.  O.  K.  Bie,  whose  report  is  appended: 

175,000  cubic  yards  dredging,  at  25  cents $43  75 q 

Engineering  and  contingencies,  about  15  per  cent  of  total  cost  1 I " 7’  750 


Total 51, 500 

This  improvement,  in  my  opinion,  is  well  worthy  of  being  undertaken, 
and  is  earnestly  recommended. 

The  map  of  the  survey  is  respectfully  submitted  herewith. 

Yery  respectfully,  your  obedient  servant, 


W.  H.  H.  Benyattrd, 

„ . _ Lieut,  Col .,  Corps  of  Engineers. 

Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers , JJ.  S.  A. 


REPORT  OF  MR.  O,  N,  BIE, 

United  States  Dredge  Suwanee, 

Tampa,  Fla.,  July  14,  1897. 

Florida*0^  1 have  the  honor  to  submit  my  report  on  survey  of  Anclote  River, 

From  Maj  Thomas  H.  Handbury’s  report  to  the  Chief  of  Engineers,  United  States 
Army,  on  the  preliminary  examination  of  this  river,  dated  December  21,  1894  I 
would  respectfully  quote : f ’ 

•Anclote  River  is  on  the  west  coast  of  Florida,  has  its  source  in  the  swamps  about 
of  th and  empties  into  the  Gulf  of  Mexico  about  35  miles  to  the  northward 
ul  t Tampa  Ba^  a P°lnt  2£  miles  from  its  mouth  a branch  known 

Bay°u  co™™  m from  thf  south.  This  is  about  1 mile  in  length  and  500 
feet  wide.  Between  this  bayou  and  the  river  is  situated  the  town  of  Tarpon  Springs 
Place  of  about  700  inhabitants,  which  number  is  very  much  increased 
Railroad^”  ter  8ea8on-  The  Place  is  on  the  line  of  the  Sanford  and  St.  Petersburg 

°ontemPlated  m an  available  channel  with  a mean  low- water 
Springs^  6 f t fr°m  the  Anclote  Anchorage  outside  of  the  bar  to  the  town  of  Tarpon 

Assisted  by  a transitman,  recorder,  and  crew  of  the  U.  S.  snag  boat  Suwanee  I 
began  the  survey  May  25,  1897,  and  completed  the  fieldwork  June  1,  1897.  7 

withtbi  wl*  Wa®  ™ea8ar+e<i1  °u  the  north  side  of  the  river  near  its  mouth,  and, 
To  Anclote  i tJ-8ene8  triangles  was  extended  from  the  mouth  of  the  river 
tLcomitv  1 r°  hG  uPPer  eud  of  our  survey  (about  1,300  feet  above 

J?®  wity+^  dg  )+tht  ^°re  lme  was  located  by  stadia  and  transit;  soundings  from 
wntAi?  3 the  county  bridge  were  located  by  two  transits,  and  reduced  to  mean  low 

li  aRt  fl  T h e’  as  det?rmlnod  from  gauge  readings  extending  over  a period  of 

eight  days.  Ihe  mean  rise  and  fall  of  tide  is  2.7  feet.  & ^ 

t(l  s^on"  Bulkhead,”  near  the  mouth  of  the  river, 'is  a tortuous 
but  well-defined  channel,  having  a mean  low-water  depth  of  6 feet  and  over,  except 
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at  its  outer  end  and  near  stakes  Nos.  2,  4,  and  5.  From  station  ^Bulkhead’  to 
Sponge  Harbor  the  channel  is  very  narrow  and  crooked,  varying  in  depth  from  6 to 
6 feet  and  is  of  little  practical  use  except  for  small  launches  and  sailboats,  irom 
Sponge  Harbor  to  Tarpon  Springs  the  river  is  badly  obstructed  by  sand  and  shell 
bars,  extending  from  either  side  of  the  river  and  overlapping,  so  there  is  no  practi- 
cal channel,  though  it  is  possible  for  a person  thoroughly  conversant  with  the  shoals 
to  bring  a 2^-foot  draft  up  to  the  town.  a 

At  Anclote,  on  the  north  side  of  the  river  and  2 miles  inside  the  bar,  and  at  Sponge 
Harbor,  on  the  opposite  shore,  are  large  warehouses,  where  nearly  all  of  the  sponges 
are  clipped  and  baled  for  shipment.  As  there  is  insufficient  water  in  the  river  to 
bring  the  sponging  vessels  to  these  points,  the  fleet  anchors  about  1 mile  north  of 
the  river  at  Bailey  Point  and  discharges  its  cargo  by  the  use  of  rowboats  into  large 
kraals  near  the  shore.  From  this  point  the  sponges  are  towed  in  lighters  to  the 
above-mentioned  warehouses,  which,  necessarily,  is  a slow  and  expensive  arrange- 
ment. . . A 

The  improvement  at  present  required  for  the  benefit  of  commerce  is,  m my  judg- 
ment, an  available  channel  at  least  100  feet  wide  and  6 feet  deep  from  the  bar  to 
Anclote.  To  obtain  this  the  line  of  the  present  natural  channel  could  be  followed 
as  far  as  station  “Bulkhead.”  From  this  point  to  Anclote  it  should  be  dredged  on 
an  almost  straight  line. 

The  following  estimates,  based  on  the  results  of  our  survey,  have  been  made: 

For  a channel  100  feet  wide  and  6 feet  deep  from  the  bar  to  the  county  bridge  on 
the  east  side  of  Tarpon  Springs — 

285,000  cubic  yards  sand  and  shell,  at  25  cents  per  yard $71, 250 

Engineering  and  contingencies - 10,  250 


Total. 


81, 500 


For  a similar  channel  from  the  bar  to  Anclote — 

106,000  cubic  yards  sand  and  shell,  at  25  cents  per  yard 
Engineering  and  contingencies 

Total - — * 30,500 

The  depth  is  computed  to  7 feet,  allowing  1 foot  for  back  fill,  as  customary. 

Borings  were  taken  along  the  river  from  Tarpon  Springs  to  the  bar  and  no  rock 
found  at  a less  depth  than  9 feet.  Some  loose  bowlders  were  found  at  a 9-foot  depth, 
but  in  every  instance  a boring  taken  a few  feet  away  would  go  below  that  depth. 

Nineteen  vessels  from  Tarpon  Springs  and  100  from  Key  West  bring  their  sponges 
to  Anclote  for  shipment.  Total  value  of  sponges  sold  at  Tarpon  Springs  for  the 
twelve  months  ending  May  31  is  $64,004.66.  _ . 

A map*  on  a scale  of  ^-oiy,  partly  completed,  and  a plotting  sheet  showing  the 
proposed  lines  of  dredging,  are  submitted  herewith. 

I am  indebted  to  Capt.  Samuel  E.  Hope,  deputy  collector  of  customs  at  Anclote, 
for  information  furnished  in  regard  to  the  commerce  of  this  port. 

Very  respectfully,  your  obedient  servant, 

O*  N* 

Lieut.  CoL  W.  H.  H.  Benyaurd, 

Corps  of  Engineers,  U.  S.  A. 


26, 500 
4, 000 


P 18. 

SURVEY  OF  WITHLACOOCHEE  RIVER,  FLORIDA,  FROM  ITS  MOUTH  TO 
THE  HEAD  OF  NAVIGATION. 

[Printed  in  House  Doc.  No.  199,  Fifty-fifth  Congress,  second  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  army, 
Washington , D.  (7.,  January  4 , 1898. 
Sir:  The  river  and  harbor  act  of  August  18,  1894,  contained  an 
appropriation  of  $800  for  Withlacoochee  River,  to  be  applied  to  mainte- 


Only  one  map  printed. 
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? survey  of  the  mouth  of  the  river.  In  the  Kenort  of 
the  Chmf  of  Engineers  for  1895  he  states  in  regard  to  this  item  P 

of  the  cost  of  improving  the  mouth  of  the  river,  has  not  yet  beL  expanded* 

n?^river  an(^  harbor  act  passed  by  Congress  fact  of  June  3 1 qo«\ 
provided  for  a survey  of  “ Withlacooche£  Rivfr  from  its  mouL  tS 
bead  of  navigation,”  and  1 have  now  the  honor  to  submit  the  accom 
panymg  report  of  December  2(^1897,  with  three  maps"  by  Lieut  Col* 
™ 5*  Benyaurd,  Corps  of  Engineers,  of  the  results  of  the  snrvev 

under  the  terms  ot  the  last-mentioned  act,  which  includes  the  localitv 
required  to  be  surveyed  under  the  provisions  of  the  act  of  1894 
Colonel  Benyaurd  estimates  that  it  will  cost  $120,000  to  secure  at  the 
mouth  of  the  river  a channel  100  feet  wide  and  6 feet  deep at  mean low 
water,  and  this,  he  states,  would  permit  vessels  of  5 feet  draft  to  ascend 

above  its  mouth,-  thence  a r abroad  aW 
15 m len^th  would  reach  the  main  body  of  the  phosphate  deoosits 

r0uld\Tb=  t0  be/n  questi01J’  80  he  reports^ that  this  railroad 
would  be  built  at  once  if  the  entrance  to  the  river  was  imnroved  He 

mines  is  the  construction  of  a system  of  locks  and  movable  dams  at 

Should  the  future  development  of  commerce  on  the  river  warrant  so 

s^emUr,fXiisI1LlltUrle  aS  WOuld  .b9  r0(luired  for  the  establishment  of  a 
wf!  ®f  slack-water  navigation,  the  question  of  the  construction  of 
locks  and  dams  can  then  be  considered.  011011  01 

Very  respectfully,  your  obedient  servant, 

John  M.  Wilson, 

JBrig.  Gen.)  Chief  of  Engineer s, 

Hon.  E.  A.  Alger,  U'  S‘  ArmV- 

Secretary  of  War, 
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United  States  Engineer  Office 
fit*  Augustine , Fla .,  December  20  1897. 
trENERALrlhave  the  honor  to  submit  the  following  renort  of  the 
0f  ™a<?™chee  River,  Florida,  from  the  head^ofTavi^Lion 
3°  1896T°Utll?  made  m comPllance  with  river  and  harbor  act  of  June 

inth«awf  nef-  descril,tion  of  the  Withlacoochee  Eiver  and  its  needs 

°nMPneli”infy  uxai,,ination  of  the  stream  made 
^^pige^“ft]Sh8htd  m th6  Iiei'°rt  of  the  0bi°f  of  Engineers 

It  having  been  decided  that  the  head  of  navigation  could  not  reason, 
ably  be  considered  to  be  above  Pembertons  Ferry,  the  survev  was  not 
carried  above  that  point.  In  1892  a stadia  survey  of  the  rive J between 
the  mouth  and  Jumpers  Creek,  65£  miles  above,  was  made  and  a line  of 
flying  levels  run  from  Hodges  Ferryto  Morrisons  Landing,  8 miles  and 

* Not  re^ted* 
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45£  miles,  respectively,  above  the  mouth.  From  the  data  thus  obtained 
a general  idea  of  the  character  of  the  improvement  required  was 
obtained,  and  the  recent  survey  was  undertaken  with  a definite  object 
in  view,  viz,  to  ascertain  the  amount  and  character  of  the  material  com- 
posing the  obstructing  shoals  at  the  mouth,  to  investigate  the  character 
of  the  foundation  existing  at  the  most  likely  sites  for  the  necessary 
locks  and  dams,  and  to  obtain  a knowledge  of  the  general  characteristics 
of  the  stream  and  the  adjacent  topography  during  the  low-water  stages 
and  while  in  flood. 

The  survey  was  made  under  the  immediate  direction  of  Mr.  J.  W. 
Sackett,  assistant  engineer,  and  the  field  party  was  in  charge  of  Mr.  O. 
N.  Bie.  Active  work  in  the  field  began  March  15  and  was  completed 
May  22,  1897.  The  report  of  Mr.  O.  N.  Bie,  giving  a detailed  account 
of  the  field  operations,  is  submitted  herewith. 

The  Withlacoochee  River  traverses  a valuable  agricultural,  horticul- 
tural, and  timber  region,  and  the  advantages  to  be  derived  by  opening 
it  to  navigation  were  early  realized.  With  this  end  in  view  a detailed 
examination  was  made  in  1879,  the  report  being  published  in  the  Report 
of  the  Chief  of  Engineers  for  1880,  page  1111  et  seq.  It  was  ascer- 
tained that  by  removing  snags  and  overhanging  trees  and  improving 
the  channel  across  the  rock  shoals  to  a slight  extent  a navigable  chan- 
nel for  boats  drawing  2 feet  of  water  could  be  obtained  during  one- 
half  of  the  year.  This  was  undertaken,  and  in  1893  such  a channel  was 
pronounced  as  completed  at  an  expenditure  of  about  $24,000.  Unfor- 
tunately, however,  the  fact  remained  that  the  period  during  which 
navigation  was  open  did  not  correspond  entirely  with  the  season  dur- 
ing which  it  is  necessary  to  move  the  products  of  the  region,  and,  as 
railroads  have  been  built  through  various  sections  of  the  same  country, 
giving  regular  communication,  the  commerce  of  the  river  was  at  a dis- 
advantage and  was  confined  to  that  portion  of  the  river  between  Morri- 
sons Landing  and  Pembertons  Ferry.  Immense  deposits  of  phosphate 
of  a fine  quality  have  been  discovered  in  the  valley  of  this  river  since 
the  improvement  before  mentioned  was  undertaken.  The  only  means 
of  getting  the  products  of  the  mines  to  market  is  supplied  by  the  rail- 
roads, and  the  cost  of  transportation  to  the  nearest  seaport  amounts  to 
practically  one-half  the  value  of  the  phosphate  on  board  ship. 

A study  of  the  character  of  the  stream  indicates  that  the  only  feasi- 
ble method  of  making  the  river  navigable  to  the  vicinity  of  the  phos- 
phate mines  is  the  construction  of  a system  of  locks  and  movable  dams 
of  the  Chanoine  type  and  the  improvement  of  the  channel  at  the  mouth 
so  as  to  permit  barges  drawing  5 feet  to  be  loaded  at  the  mines  and 
taken  down  the  river  to  an  anchorage  about  7 miles  off  the  mouth  and 
there  discharged  into  ships  or  seagoing  barges. 

Four  locks  and  dams,  having  a lift  of  7 feet  each,  would  afford  navi- 
gation for  such  barges  at  all  stages  to  a point  near  Morrisons  Landiug, 
which  covers  all  the  rapid  portion  of  the  river.  The  cost  of  these 
locks  and  movable  dams  is  estimated  to  be  as  follows : 


Dam. 

Location. 

Lock. 

Navigation  pass. 

Cost. 

Length. 

Width. 

Width. 

Number 

of 

wickets. 

No.  1 

Shoal  No.  1 

200 

200 

200 

200 

40 

40 

40 

40 

63 

87 

66 

66 

21 

29 

22 

22 

$106,  364.  65 
110,195.30 
103, 301.60 
103,  631. 10 

No.  2 

Shoal  No.  2 

No.  3 

Long  Rapids 

No.  4 

Shoal  No.  9 

Total 

423, 495.  65 

1 
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The  first  three  dams  would  reach  the  vicinity  of  a majority  of  the 
mines,  and  Dam  No.  4 need  not  be  constructed  tor  some  time  to  come 
Excluding  the  cost  of  Dam  No.  4,  the  total  cost  of  the  locks  and  dams 
woma  De  <lboiy,oo4:.5o. 

The  following  is  the  estimated  cost  of  a channel  at  the  mouth,  100 
ieet  wide  and  6 feet  deep  at  mean  low  water: 

27,481  cubic  yards  of  rock,  at  $2.50 ko 

116,827  cubic  yards  of  sand,  at  25  cents 29  20fi  7? 

Construction  of  dam  across  south  branch  of  river  a 000*  00 

Engineering  and  contingencies,  about  15  per  cent _ is  09o!  75 

Total - 120,000.00 

The  improvement  of  the  channel  at  the  mouth  to  a depth  of  6 feet 
would  permit  vessels  of  5-foot  draft  to  ascend  the  river  to  a point  12 
miles  above  the  mouth.  From  this  point  a railroad  about  15  miles  in 
length  would  reach  the  main  body  of  the  phosphate  deposits.  There 
seems  to  be  no  question  that  this  railroad  would  be  built  at  once  if  the 
entrance  to  the  river  was  improved.  Then,  if  the  development  of  com- 
merce, as  a result  of  this  improvement,  would  warrant  the  further 
improvement  of  the  river,  the  question  of  the  construction  of  locks 
and  dams  could  again  be  taken  up.  At  the  present  time  it  does  not 
appear  that  the  General  Government  would  be  warranted  in  making- 
the  expenditure  that  the  construction  of  the  locks  and  dams  would 
entail.  The  improvement  of  the  entrance  to  the  river  is  considered 
worthy  of  being  undertaken,  and  it  is  recommended  that  a proiect  be 
adopted  having  in  view  the  formation  of  a channel  from  the  Gulf  of 
Mexico  into  the  Withlacoochee  Eiver,  100  feet  wide  and  6 feet  deep  at 
mean  low  water,  at  an  estimated  cost  of  $120,000. 

The  drafting  and  the  tedious  computations  connected  with  the  prepa- 
ration of  the  estimates  submitted  were  done  by  Mr.  E.  B.  Thomson 
The  following  maps  are  submitted  herewith: 

1.  Map  of  river  from  mouth  to  Morrisons  Shoal. 

2.  Map  of  river  from  Morrisons  Shoal  to  Pembertons  Ferrv. 

3.  Entrance  to  bar.  J 

4.  Profile  of  river  from  its  mouth  to  Pembertons  Ferry.* 

5.  Map  of  Shoals  Nos.  1, 4,  Long  Shoal,  and  Crazy  Rapids.* 

6.  Map  of  Long  Rapids  and  Shoal  No.  5,  or  Renfro  Rapids.* 

7.  Map  of  Shoals  Nos.  8 and  9.*  F 

8.  Map  of  Shoals  Nos.  11, 12,  and  13.* 

Also  copy  of  report  of  Mr.  O.  N.  Bie,  with  copy  of  letter  of  Mr.  John  L.  Inglis. 
Very  respectfully,  your  obedient  servant, 

W.  H.  H.  Benyatjrd. 

Brig.  Gen.  John  M.  Wilson,  ^ G°m  °f  Engineer*. 

Chief  of  Engineers,  U.  8 . A. 


REPORT  OF  MR.  O.  N.  BIE. 

United  States  Snag  Boat  Suwanee, 

n Tampa,  Fla.,  July  SO,  1897. 

1 “7®  the  h<?no.r  to  submit  the  following  report  on  the  survey  of  the 
ruaiy  20^  1897^  m compliance  with  instructions  in  your  letter  of  Feb- 

anrf8w*?dia  8T'ey  riT®r  waa  made  in  1892  from  its  mouth  to  Jumpers  Creek, 
consisted  in— “ fr°m  Hodge8  r®rry  t0  Mor™°ns  Landing,  the  work  assigned  to  me 

1.  Checking  previous  line  of  levels  and  extending  same  to  Pembertons  Ferry. 


*Not  printed. 
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2.  Extending  stadia  survey  to  Pembertons  Ferry. 

3.  Making  a detailed  survey  of  all  probable  sites  for  dams.  . ~ - 

4 Making  a survey  from  the  mouth  of  the  river  to  deep  water  in  the  Gulf  of 

Mexico  sufficiently  detailed  to  give  the  necessary  information  m regard  to  direction 

and  cost  of  proposed  6-foot  channels  between  those  points.  , at 

After  completino-  the  Tampa  Bay  survey  I proceeded  with  the  U.  S.  snag  boat 
SmLnee  to  the  With! acoochee  River,  arriving  at  its  mouth  March  13.  Finding  insuf- 
ficient depth  in  the  channel  at  high  water  to  enter  the  river  with  the  sna_g .boat  Mr. 
J M.  Braxton,  my  assistant,  with  rodman,  proceeded  by  team  and  rail  to  Pembertons 
Ferry  and  began  the  line  of  levels  March  18.  The  same  day,  after  having  emptied 
our  tanks  andcarried  wood  and  lumber  ashore,  the  snag  boat  entered  the  river  and 
was  laid  up  at  Hodges  Ferry. 

1.  LEVELS. 

The  datum  plane  used  for  the  levels  on  the  upper  river  was  a bench  mark  estab- 
lished by  Mr.  Pemberton  at  the  surface  of  the  river  m 1877,  the  river  being  then  at 
the  lowest  stage  known,  and  1 foot  lower  than  it  was  during  our  survey.  From 
Pembertons  Ferry  to  Istachatta  the  levels  were  run  along  the  railroad  embankment. 
Beyond  that  point  it  was  necessary  to  deflect  from  the  river,  and  in  some  instances 
several  miles,  owing  to  it  being  bounded  by  impenetrable  cypress  swamps  and 
marshes.  On  April  2 Mr.  Braxton  and  his  party  reached  Morrisons  Landing  and  con- 
nected his  levels  with  bench  mark  of  1892.  The  levels  were  then  continued  along 
the  river  to  a point  about  3 miles  below  Hodges  l erry,  and  checked  on  all  but  two 
of  the  bench  marks  of  1892.  The  following  table  shows  the  elevations  ot  the  river 
with  reference  to  mean  low  water  at  Hodges  Ferry: 


Elevation 
of  water 
surface. 

Place. 

Distance  of 
place  from 
mouth  of 
river. 

Mean 
range  of 
tide. 

Miles. 

0.0 

Feet. 

3.0 

0.0 

7.9 

1.9 

0. 0 

11.5 

0.8 

1.  5 

14.5 

0.0 

5. 9 
9.4 

14.9 
19.7 

19.9 
20.5 

16.5 

20.8 

27.7 

B.  M.  No.  

28.6 

31.2 

35.0 

38.9 

24.5 

25.6 



45.6 

30.8 

32.9 

33.1 

33.2 

33.5 

34.2 

35.5 

37.6 

37.7 

OQ  1 

49.1 

I 

x>  if  \rA  iOn  

51.5 

52.4 

55.5 

57.2 

60.4 

68.9 

70.2 

73.6 



OO.  1 

39.5 

40.3 

79.5 

i 

82.2 

i 

i 

2.  SURVEY  OF  UPPER  RIVER. 

On  March  19  I proceeded  with  the  Suwanee’s  crew  of  seven  men  up  the  river  to 
begin  the  survey  between  Pembertons  Ferry  and  Jumpers  Creek.  The  outfit  con- 
sisted of  naphtha  launch,  one  large  rowboat  loaded  with  naphtha,  boring  apparatus, 
tents  and  camping  utensils,  and  two  small  skiffs.  After  experiencing  considerable 
delay  in  crossing  numerous  rapids,  opening  hyacinth  and  log  jams,  we  arrived  at 
Chatterton,  one-half  mile  below  Stokes  Ferry,  on  the  22d.  A bridge  and  dam 
obstructed  the  river  at  this  point,  and  in  order  to  get  above  this  obstruction  the 
launch  and  boats  were  hauled  overland  about  300  feet.  Above  Stokes  lorry  the 
river  was  almost  impassable,  owing  to  log  jams  and  grassy  plats  with  less  than  1 
foot  depth.  On  March  26  we  arrived  with  our  two  skiffs  at  Pembertons  1 erry,  the 
launch  and  large  rowboat  having  been  left  at  Hays  Ferry,  as  we  were  unable  to 
bring  them  farther.  The  stadia  survey  was  begun  the  same  day,  and  connected  witn 
the  survey  of  1892  near  Jumpers  Creek  on  April  3.  The  survey,  showing  shore  lines, 
height  of  banks,  and  soundings,  was  platted  at  every  station  on  small  field  sheets  ot 
cross-section  paper.  This  section  of  the  river  flows  through  cypress  swamps  and 
marshes,  occasionally  skirting  high  banks,  and  varies  in  width  from  20  feet  to  over 
one-half  mile.  But  few  signs  of  habitation  are  found,  except  in  the  vicinity  ot  Pern- 
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™ks  - - °p- 

3&HS  PoJthT^hate  WOrk8  “ ****** ' ^har  iz  s:i,& 

During  the  destructive  freeze  in  February  nil  r»f  Fho 
damaged,  and  some  of  them  appear  to  b/ abandon^  ^ 3 oranSe  groves  were  badly 
steamers  which  formerly  plied  on  this  upper  sectfonnf  +i  VTeseilt:  As  a result  the 
quantities  of  citrus  fruits,  are  laid  up  or^old  T wo/w'6  riveD  transporting  large 
tem  intended  to  run  their  liX  steamer  Sot  r„ ZT k l?‘0rme?  ‘J>“*  the  Halt  Sys- 
points  on  the  upper  river  as  soon  as  the  river  rose  enourdTfo  aDd  otber 

worst  shoals.  The  boat  draws,  when  loaded about  2?3b  J ^fbl®  Jt  to,  cr088  the 
-hole  time  of  our  survey,  was  ’at  the  lowest 

3.  SURVEY  OF  PROBABLE  DAM  SITES. 

checking  the  survey  of  lS^^^mstruc^  R f1V<Tr  we  proceeded  downstream, 
located  with  reference  to  the presen £ of  H °a  of  tbe  bariks  were 

of  1892  from  Stokes  to  Hodg^Ferry  The  firs^nract^n^I^^^r011  tbe  field  sheets 
to  be  at  Shoal  No.  13,  38.5  miles  from  the  mouth  fJ f thh V 8lte, for  a dam  wa8  found 

swampy.  Detailed  surveys,  including  borings  sound i™*?11?8  abov^  are  to°  low  aQd 
rent  and  levels  of  hanks  were  made^of  th^fAii  -d  gl’  sl?pe.’  and  velocity  of  cur- 
Nos.  13,  12,  11,  9,8,5,Renfro  KaSds^  Craw  T sb£als’in  the  order  named: 
and  1,  and  plotted  on  separate^ap^  to^  a scale8 of-?®  Rapids>  Lonf  Shoal,  Nos.  4 
shoals,  either  in  large  bowlders  or  in  strata  of  htnSi  roTr*  + Eock  was  found  at  these 
ing  in  thickness  from  24  to  4" feet  21 5™  bard  Ilrne8t°ue.  These  strata,  rang- 
holes  that  they  would  be  unsafe  as  foundation?  lustauce  so  *ull  °f  crevices  and  large 
strata  are  generally  found  either  a laver  of  ton^hfXdam8K  *mmediately  under  these 
which  would  make  safe  foundations^^ CurJ^  gravel,  or  b«th, 

above  Blue  Spring  Run  and  ato  ta  Blue Spring1 Ru, 7 ^ W*“  taten  in  the  ri™' 

Volume  of  discharge  of  river  was  271  cubic  feet  per  second 

checkTthwt&ti:lwLe  bfeeaT  “°<»d-  As  a 

"or„bfcte8t  ^n:rr into  the  Eiver’ and  «»  ^ s set6  iti 

SURVEY  OF  MOUTH. 

feeiTwa^ ^oa^^ed^along^Im^es^side'^  Chamb^^d Island^*  / W “ 6’001-7 
extended  to  points  on  the  inner  and outer ^^1“  30,^0^!! J56','68  ?f  *rJan«les 
transits  and  reduced  to  mean  low  water  at  rhamW  T?g  /.  ^iocated  b?  two 
daily  tidal  records  extending  over  aTerm  of\^S  b a l8land’a8  determined  from 
and  127  borings  were  taken  g sixty-one  days.  About  7,000  soundings 

60? heL7CTedtVeysP*ieShVnmCse  S*-‘  ^ 18'9  “««  »«*, 

as  srs  sssspi^fc 5 « “ 

shoaled  considerably  since  my  last  trip  in  1894  for  n!  tw^6^3111  entrance,  has 
were  able  to  enter  the  river  with  the  ^icfdkwinS  St  and  V**™**  triP8  we 
on  our  arrival  this  spring  live  days  were  lost  iu  f t on  ,half  flood,  while 

the  spring  tide  occurred  did  we  succeed  in  getting  tsTdetf^Sm W*’  fjd  T*  "rVtil 
shoaling  is  attributed  by  some  people  to  the  d^lmS  f n l8.IancL  This 

been  flushed  into  the  river:  others  aLain  claim  +L+8+f mines  having 
the  southwest  gale  of  September  18Qfi  wLinL  t 8boa,hug  took  place  during 
entirely  Scent  Zst  Cedar  K<^9  “d 

the  shoai  I believe  the  latter  opinion  rWrXet  * hne'  Fr°m  of 

C^nab^^sf^d.lmtlh^on^th^poii^'it^Wo^aded0!^  “ “OT“  Point  »f 

About  two-fifths  mile  outside  of  numerous  oyster  bars. 

basm  to  deeper  water  outside  near  the  south  #mr]  «f  ?Tfoot  channel  leads  from  this 
best  line  for  a navigable  6 foot  Snal i d of  the  reof.  In  order  to  find  the 

to  the  Gulf,  a carefu!  examination  was  made  ofPbrthma“es  fK™  Ifan<i 
determined  on?  wliicli  runs  on  a continnatinn  nf  ^ ^ line  of  canal  was 

and  out  through  the  west  pass  to  the  6 foot  curve  thfT?r 

shown  on  the  two  maps  of  the  mouth,  submitted 
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trary,  as  by  beginning  the  canal  a short  distance  to  the  left,  at  the  inner  end  of  west 
pass,  and  making  a slight  deflection  to  the  left,  considerably  less  dredging  would  be 
required,  but  my  first  consideration  was  an  easy  and  safe  access  to  the  canal  for  tugs 
and  barges  coming  downstream  on  a swift  ebb.  The  condition  of  the  shoal  between 
the  outer  reef  and  deep  water  in  the  Gulf  I found  to  be  about  as  shown  on  coast 
chart  No.  179.  The  average  distance  to  3-fathoni  contour  from  Chambers  Island  is 
16  statute  miles,  but  at  one  point  a bend  in  the  contour  to  the  eastward  occurs,  which 
would  make  it  possible  to  bring  18  or  19  feet  draft  to  within  7 miles  of  Chambers 
Island.  Here  the  anchorage  is  sufficiently  wide  to  enable  a ship  to  ride  with  safety, 
except  in  the  hurricane  season.  Concluding,  I would  respectfully  state  that  the  only 
improvements  of  this  river  which  have  suggested  themselves  to  me  as  being  at  pres- 
ent worthy  of  consideration  are:  Deepening  the  channel  through  west  pass  to  deep 
water  in  the  basin  and  closing  the  southwest  pass  near  inner  end  of  canal  by  build- 
ing a dam  across  the  river,  the  materials  for  which  (rock  and  logs)  could  easily  be 
obtained  along  the  river  bank  a short  distance  above. 

If  such  improvements  were  made  the  phosphate  companies  would  probably  build 
a railroad  from  their  mines  in  the  vicinity  of  Dunnellon  to  Shoal  No.  1,  and 
lighter  and  tow  phosphate  to  ships  anchored  about  7 miles  outside  of  Chambers 
Island.  Should  it  be  decided  to  extend  the  improvements  above  Shoal  No.  1 by  a 
system  of  locks  and  dams,  the  building  of  which  present  no  special  local  difficulties 
between  Shoals  No.  1 and  13,  it  would,  in  my  opinion,  be  best  to  begin  the  improve- 
ments at  the  mouth  in  order  to  give  shipping  facilities  for  importing  the  material 
required  for  such  locks  and  dams. 

1 was  unable  to  get  satisfactory  statistics  of  the  commerce  of  the  river,  but  sub- 
mit the  following: 

In  1894  the  annual  output  of  phosphate  of  sixteen  companies  was  about  200,000 
tons.  Since  that  time  the  output,  according  to  letter  from  Mr.  John  L.  Inglis,  presi- 
dent of  the  Dunnellon  Phosphate  Company,  which  is  submitted  herewith,  has  stead- 
ily increased.  The  value  of  phosphate  rock  has,  however,  decreased  nearly  50  per 
cent,  for  whereas  in  1894  the  mine  owners  got  from  $5  to  $6  per  ton  at  the  mines,  it  is 
now  sold  f.  o.  b.  steamship  at  Tampa  and  Fernandina  for  $5.25  and  $5.50  per  ton.  The 
average  freight  per  ton  to  these  points  is  $2.56.  There  is  no  pebble  phosphate 
dredging  going  on  in  the  river  at  present. 

The  following  partly  completed  maps  are  submitted: 

One  map  of  river  from  Pembertons  Ferry  to  Jumpers  Creek,  scale  tArt* 

Thirteen  field  sheets  from  Pembertons  Ferry  to  Jumpers  Creek,  scale 

Twelve  maps  of  probable  dam  sites,  scale 

One  map  of  west  and  southwest  pass,  scale  yiW* 

One  map  of  river  from  Chambers  Island  to  deep  water,  scale  Tooinr. 

Very  respectfully,  your  obedient  servant, 

O.  N.  Bie. 

Lieut.  Col.  W.  H.  H.  Benyaurd, 

Corps  of  Engineers,  U.  S.  A. 


LETTER  OF  THE  PRESIDENT  OF  THE  DUNNELLON  PHOSPHATE  COMPANY. 

The  Dunnellon  Phosphate  Company, 

Boclcwell,  Fla.,  April  22,  1897. 

Dear  Sir:  Yours  of  the  21st  received  and  carefully  noted.  I embodied  all  the 
. information  you  desire  in  a letter  to  Maj.  Thomas  H.  Handbury,  U.  S.  A.,  St.  Augus- 
tine, Fla.,  on  October  17,  1894. 

The  annual  output  of  high-grade  phosphate,  tributary  to  the  Withlacoochee  River, 
is  steadily  increasing.  The  freight  rates  from  points  in  this  territory  to  Fernandina 
and  to  Tampa  are,  on  the  average,  $2.56  per  ton  of  2,240  pounds,  Fernandina  and 
Tampa  being  the  ports  from  which  it  is  exported,  over  three-fourths  of  it  going  to 
Europe,  principally  Germany. 

The  value  of  the  phosphate  in  the  last  two  years  has,  however,  declined,  and  is 
now  being  sold  f.  o.  b.  ocean  steamship  at  Tampa  and  Fernandina  at,  say,  $5.25  to 
$5.50  per  ton. 

If  the  bar  of  the  Withlacoochee  River  was  removed,  making  a depth  at  low  water 
of,  say,  7 feet,  a large  quantity  of  the  phosphate  referred  to  would  find  its  way  out  by 
that  river. 

Would  be  pleased  should  you  call  here,  and  give  you  any  further  information  you 
may  desire.  J 

Yours,  truly,  John  L.  Inglis, 

^ . "xt  President  Dunnellon  Phosphate  Company. 

Capt.  O.  N.  Bie,  * r y 

U.  S.  Engineer  Department,  Citronelle,  Fla. 
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IMPROVEMENT  OF  HARBOR  AT  KEY  WEST,  FLORIDA,  AND  ENTRANCE 

THERETO. 


REPORT  OF  CAPT.  C.  H.  M’KINSTRY,  CORPS  OF  ENGINEERS , OFFICER 

IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1898,  WITH 

OTHER  DOCUMENTS  RELATING  TO  THE  WORK. 

United  States  Engineer  Office, 

Key  West,  Fla.,  July  14,  1898. 

General  : I have  the  honor  to  forward  herewith  Annual  Report  on 
improvement  of  harbor  at  Key  West,  including  entrance  thereto,  for 
the  fiscal  year  ending  June  30,  1898. 

This  work  was  in  the  charge  of  Lieut.  Col.  W.  H.  H.  Benyaurd,  Corps 
of  Engineers,  until  January  31,  with  Second  Lieut.  R.  P.  Johnston, 
Corps  of  Engineers,  under  his  immediate  orders m,  and  since  that  time 
under  my  charge,  with  Second  Lieut.  R.  P.  Johnston,  Corps  of  Engi- 
neers, under  my  immediate  orders  until  June  20, 1898. 

Very  respectfully,  your  obedient  servant, 

C.  H.  McKinstry, 

First  Lieut.,  Corps  of  Engineers . 

Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers,  U.  8.  A. 


IMPROVEMENT  OF  HARBOR  AT  KEY  WEST,  FLORIDA,  AND  ENTRANCE 

THERETO. 

For  a description  of  this  locality,  the  requirements  of  commerce,  the 
project  adopted  and  its  modifications,  the  methods  used,  the  work 
accomplished,  its  cost,  and  the  results  obtained,  see  pages  1325  to 
1327,  Report  of  the  Chief  of  Engineers  for  1896. 

The  investigations  attending  the  preparation  of  a project  for  the 
expenditure  of  the  appropriation  of  $80,000,  made  in  act  of  June  3, 
1896,  indicated  the  advisability  of  commencing  the  construction  of  the 
west  jetty,  which  was  decided  upon.  In  selecting  a site  for  this  jetty 
two  important  considerations,  more  or  less  in  conflict,  presented  them- 
selves. Primarily  it  was  necessary  that  the  jetty  be  so  placed  as  to 
produce  scour  over  the  buried  rock  channel  discovered  during  the 
survey  of  1889.  It  was  desirable  also  to  protect  the  channel  from 
heavy  wave  action.  A careful  survey  of  the  locality,  having  special 
reference  to  the  development  of  the  topography  of  the  underlying  rock, 
was  accordingly  undertaken.  Qwing  to  inclement  weather  this  survey 
was  not  completed  until  February,  1897.  A location  for  the  jetty  was 
recommended,  and  an  estimate  of  the  cost  submitted,  March  6,  1897. 
This  was  approved  by  the  Department  March  24,  so  far  as  the  expend- 
iture of  the  appropriation  of  $80,000,  made  by  act  of  June  3,  1896,  was 
involved. 
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Work  under  this  contract  began  about  December  1,  1897,  and  the 
first  cargo  of  stone  was  deposited  on  the  west  jetty  December  30.  On 
June  2,  1898,  work  under  the  contract  was  suspended,  by  the  authority 
of  the  Secretary  of  War,  at  the  request  of  the  contractor,  during  the 
continuance  of  hostilities. 

Fourteen  thousand  nine  hundred  and  eighty  and  one-tenth  tons  of 
stone  have  been  deposited  under  the  contract,  forming  a layer  40 
feet  wide  from  station  1300  to  station  3180,  and  varying  in  thickness 
from  2 to  10  feet,  crest  width  from  10  to  35  feet.  It  is  expected  to 
deposit  about  45,000  tons  under  the  contract.  On  June  6 and  7 sound- 
ings were  taken  on  the  bar  between  the  jetties.  The  crest  of  the  bar 
has  moved  westward  (seaward)  about  200  feet.  The  15-foot  contour  on 
the  outer  slope  is  almost  a straight  line  and  approximately  parallel  to 
the  18  and  24  foot  contours.  The  15-foot  contour  on  the  inner  slope  has 
the  same  shape  which  was  developed  by  the  survey  of  June,  1890,  but 
has  moved  seaward  200  feet.  The  channel  across  the  bar  has  a mini- 
mum depth  of  12  feet  at  mean  low  water. 

The  northwest  channel  is  of  very  great  importance,  affording  as  it 
will,  when  the  project  for  its  improvement  is  completed,  a short  cut  for 
deep-draft  vessels  entering  aud  departing  from  Key  West.  The  work 
should  be  pushed  forward  as  rapidly  as  practicable,  and  with  this  end 
in  view  it  is  recommended  that  $225,000  be  made  available  for  the  work 
during  the  fiscal  year  ending  June  30,  1900. 

Tlie  harbor  at  Key  West  is  in  the  collection  district  of  Key  West,  Fla.,  which  is 
the  nearest  port  of  entry.  Nearest  light-house  is  the  Northwest  Passage  Light. 
Nearest  fort  is  Fort  Taylor,  Fla. 

Money  statement. 


July  1, 1897,  balance  unexpended $75, 177.  71 

June  30,  1898,  amount  expended  during  fiscal  year 24, 583.  79 


July  1,  1898,  balance  unexpended 50, 593.  95 

J uly  1,  1898,  outstanding  liabilities $275. 00 

July  1,  1898,  amount  covered  by  uncompleted  contracts 42, 172.34 

42,447.34 


July  1,  1898,  balance  available 8, 146.  61 


Amount  (estimated)  required  for  completion  of  existing  project 225,000.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1900  225, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2 of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 


Appropriations  for  improvement  of  northwest  entrance,  Key  West  Harhor,  Florida. 

August  2, 1882 $25,000 

August  5, 1886  (survey) 2,  500 

August  11,  1888 25,  000 

September  19, 1890 40,  000 

July  13, 1892  75,000 


Contract  in  force  during  the  fiscal  year. 


Name  of  contractor. 

Contract. 

Date 

approved. 

Date  of 
beginning  of 
work. 

Date  of 
expiration. 

"R.  Cr.  "Ross 

Jetty  construction 

July  8,1897 

Aug.  15, 1897 

June  15, 1898 

On  June  2 contract  was  suspended,  during  continuance  of  present  hostilities,  by 
order  of  the  Secretary  of  War. 


August  18, 1894 $80,  000 

June  3, 1896  80,  000 

Total 327,  500 
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COMMERCIAL  STATISTICS. 

Commerce  of  Key  West,  Fla.,  during  the  year  ending  December  31,  1897. 

[Furnished  by  Mr.  E.  W.  Southwick,  agent  Mallory  & Plant  Steamship  Lines,  and  Mr.  W.  H.  Chambers, 
auditor  Florida  East  Coast  Eailway.] 


Articles. 

Gross 

tonnage 

(estimated). 

Value 

(estimated). 

Articles. 

Gross 

tonnage 

(estimated). 

Value 

(estimated). 

Cigars  

Fish  and  oysters  . . . 

Fruits 

Grain 

TTirl  0s 

374 
862 
1, 900 
1,150 
180 
27, 582 
1,404 

$3,  200,  000 
17,  000 
48,  000 
35,  000 
9,  000 
2, 464,  200 
25, 000 

Ship  stores 

Sponges 

Tobacco 

Vegetables 

Total 

1, 246 
137 
722 
1,133 

$147,  000 
430,  000 
530,  000 
76,  000 

Merchandise 

Pineapples 

36,  690 

6, 981,  200 

Arrivals  and  departures  of  vessels  for  the  year  ending  December  31,  1897. 


[Furnished  by  George  W.  Allen,  collector  of  customs.] 


Kind  of  vessel. 

Arrivals. 

Departures. 

No. 

Tons. 

No. 

Tons. 

Steamers 

444 

482, 153 
76,  668 

436 

442, 967 
46,  724 

Sailing  vessels 

211 

157 

Total 

655 

558,821 

593 

489,  691 

Value  of  imports  during  1897 $588,447 

Value  of  exports  during  1897 705,  32  0 


APPENDIX  R, 


IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  WESTERN  GEORGIA  AND 
FLORIDA  AND  IN  EASTERN  ALABAMA. 


REPORT  OF  MAJ.  F.  A.  MAHAN,  CORPS  OF  ENGINEERS,  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1898,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 


1.  Carrabelle  Bar,  Florida. 

2.  Apalachicola  Bay,  Florida. 

3.  Apalachicola  River,  the  Cut-off,  and 

Lower  Chipola  River,  Florida. 

4.  Flint  River,  Georgia. 

5.  Chattahoochee  River,  Georgia  and 

Alabama. 

6.  Choctawhatchee  River,  Florida  and 

Alabama. 


7.  Pensacola  Harbor,  Florida. 

8.  Escambia  and  Conecuh  rivers,  Flor- 

ida and  Alabama. 

9.  Alabama  River,  Alabama. 

10.  Coosa  River,  Georgia  and  Alabama. 

11.  Operating  and  care  of  canals  and 

other  works  of  navigation  on  Coosa 
River,  Georgia  and  Alabama. 


EXAMINATION. 

12.  Chipola  River,  Florida. 


United  States  Engineer  Office, 

Montgomery , Ala.,  July  20,  1898. 

General:  I have  the  honor  to  forward  herewith  annual  reports  of 
the  river  and  harbor  works  under  my  charge  * * * for  fiscal  year 

ending  June  30,  1898. 

####*#  * 


Very  respectfully,  your  obedient  servant, 

F.  A.  Mahan, 

Major , Corps  of  Engineers. 


Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers , U.  8.  A. 


R i. 

IMPROVEMENT  OF  CARRABELLE  BAR  AND  HARBOR,  FLORIDA. 
DESCRIPTION. 

The  town  of  Carrabelle  is  situated  about  20  miles  east  of  Apalachi- 
cola, on  Carrabelle  or  Crooked  River,  which  empties  into  the  north  side 
of  the  St.  Georges  Sound.  The  river  forms  the  inner  harbor,  which  has 
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a channel  along  the  water  front  of  the  town  varying  in  depth  from  9 
to  15  feet,  with  a width  of  100  feet. 

A bar  1 mile  wide  from  the  10  foot  contour  iuside  to  the  same  depth 
outside,  with  a depth  not  more  than  3 to  4 feet  at  low  water,  obstructs 
the  passage  in  either  direction. 

PROJECT  OF  IMPROVEMENT. 

The  river  and  harbor  act  of  June  3,  1896,  appropriated  $10,000  to  be 
expended  in  making  a 10-foot  channel  from  the  mouth  of  the  Carrabelle 
River  to  the  channel  in  the  bay.  No  estimate  of  the  cost  of  this  work 
has  ever  been  submitted. 

OPERATIONS  TO  JUNE  30,  1897. 

A contract  approved  on  June  11, 1897,  was  made  with  the  Ritten- 
house  Moore  Dredging  Company,  of  Mobile,  Ala.,  to  cut  the  channel  10 
feet  deep,  provided  for  by  the  river  and  harbor  act  of  1896. 

OPERATIONS  DURING  FISCAL  YEAR  ENDING  JUNE  30,  1898. 

Under  contract  with  the  Rittenhouse  Moore  Dredging  Company,  of 
Mobile,  Ala.  (approved  June  11,  1897),  the  work  of  dredging  a channel 
10  feet  deep  and  53  feet  wide  was  begun  July  1 and  ended  August 
7,  1897. 

The  dredging  was  commenced  at  a point  bearing  south  29°  east  and 
850  feet  distant  from  the  lantern  of  the  white-light  beacon  (old- channel 
range),  and  continued  along  a course  KW.  by  N.  \ W.,  toward  the  city 
of  Carrabelle.  After  digging  975  feet,  good  water  was  reached,  and 
the  dredge  was  moved  850  feet  along  the  same  course  toward  the  inner 
edge  of  the  bar,  where  digging  was  resumed  and  75  feet  length  of  cut 
made  before  the  appropriation  was  exhausted. 

The  total  length  of  the  two  sections  of  channel  dug  was  1,050  feet, 
which  involved  the  removal  of  30,592  cubic  yards  of  sand. 

CONDITION  OF  IMPROVEMENT  JUNE  30,  1898. 

An  examination  of  the  channel  made  in  May  showed  that  the  cut 
had  not  only  held  its  own,  but  had  apparently  deepened  since  the 
dredging  was  done.  This  favorable  condition  may  be  due  to  the  prev- 
alence of  moderate  weather.  Nothing  can  be  predicted  of  the  perma- 
nence of  the  channel  until  it  has  been  tested  by  a southeasterly  gale. 

RECOMMENDATIONS  AND  ESTIMATES. 

It  is  recommended  that  the  dredging  be  continued  to  deep  water  in 
the  river  above  the  wharves,  and  that  the  channel  be  widened  to  100 
feet  at  the  bottom  throughout  its  fall  length.  To  widen  the  channel 
47  feet  and  extend  it  2,200  feet  would  involve  an  estimated  removal  of 
35,000  cubic  yards  of  sand  and  shells. 

The  commerce  of  Carrabelle,  valued  in  1895  at  $600,000,  will  cer- 
tainly increase  with  better  channel  facilities. 

An  appropriation  of  $10,000  can  be  judiciously  expended  in  widen- 
ing and  lengthening  the  channel  across  the  bar  at  the  mouth  of  Carra- 
belle River. 
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Money  statement. 


July  1, 1897,  balance  unexpended $9, 792. 46 

June  30, 1898,  amount  expended  during  fiscal  year 9,  792. 46 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1900  10,  000.  00 
Submitted  in  compliance  with  requirements  of  sections  2 of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 


June  3, 1896 


Appropriations. 


$10,  000 


R 2. 

IMPROVEMENT  OF  APALACHICOLA  BAY,  FLORIDA. 

DESCRIPTION. 

Apalachicola  Bay  is  a long,  broad,  and  shallow  sheet  of  water  on  the 
south  coast  of  Florida.  It  is  separated  from  the  Gulf  of  Mexico  by  St. 
Vincents  Island,  Sand  Island,  and  the  west  half  of  St.  Georges  Island. 
The  bay,  when  continued  to  the  eastward,  forms  St.  Georges  Sound, 
which  is  separated  from  the  Gulf  by  the  eastern  half  of  St.  Georges 
Island,  by  Dog  Island,  and  by  Dog  Island  Beef. 

The  line  dividing  Apalachicola  Bay  from  St.  Georges  Sound  runs 
from  Cat  Point,  on  the  north  shore,  to  Bulkhead  Point,  on  St.  Georges 
Island.  On  this  line  is  found  Bulkhead  Shoals. 

Access  to  Apalachicola  Bay  can  be  had  through  West  Pass,  between 
St.  Vincents  Island  and  Sand  Island.  This  pass  is  rarely  used,  as 
there  is  no  good  anchorage  inside. 

The  entrance  to  St.  Georges  Sound  is  through  East  Pass,  between 
St.  Georges  and  Dog  islands. 

Apalachicola  Harbor  is  the  deep  water  just  inside  of  East  Pass  and 
north  of  Dog  Island. 

ORIGINAL  CONDITION. 

Apalachicola  Eiver  enters  Apalachicola  Bay  at  about  the  middle  of 
its  north  side.  A bar  exists  at  the  mouth  of  the  river.  The  depth  of 
the  water  on  it  was  originally  about  3.5  feet.  The  width  of  bar  between 
the  8-foot  curves  inside  and  outside  varies  j it  averages  7,000  feet  in 
round  numbers. 

The  depth  of  water  across  Bulkhead  Shoals  was  originally  less  than 
4 feet. 

PROJECT  OF  IMPROVEMENT. 

The  report  of  the  examination  of  Apalachicola  Bay  is  to  be  found  in 
the  Beport  of  the  Chief  of  Engineers  for  1879,  page  823.  This  report 
recommended  that  a channel  100  feet  wide  and  11  feet  deep  should  be 
dug  through  the  bar  at  the  mouth  of  the  river.  If  the  results  obtained 
by  this  cut  were  such  as  to  warrant  its  enlargement,  it  was  recom- 
mended that  the  width  be  increased  to  200  feet.  This  project  was 
approved.  The  cost  was  estimated  at  $100,000. 

A survey  of  the  mouth  of  the  river  and  of  the  eastern  part  of  Apa- 
lachicola Bay  was  made  in  1891.  As  the  results  of  this  survey  the 
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above  project  was  again  recommended,  and  to  it  was  added  the  recom- 
mendation that  a channel  9 feet  deep  and  not  less  than  100  feet  wide 
should  be  cut  through  Bulkhead  Shoals. 

OPERATIONS  TO  JUNE  30,  1897. 

The  channel  through  the  bar  at  the  mouth  of  the  river  has  never  been 
obtained  as  recommended,  owing  to  the  insufficiency  of  appropriations. 
The  width  has  never  exceeded  100  feet.  The  depth  has  never  exceeded 
9.5  feet,  as  against  11  feet  proposed. 

The  first  cut  was  made  during  the  winter  of  1881  and  1882.  It  was 
begun  at  11  feet  inside  the  bar,  and  the  depth  of  11  feet  was  maintained 
for  a length  of  5,748  feet.  Of  this  length  1,967  feet  was  60  feet  wide; 
3,781  feet  was  but  30  feet  wide.  During  1883  the  30-foot  cut  was 
widened  to  60  feet  and  extended  to  the  9.5-foot  curve  outside  the  bar. 
An  additional  cut  15  feet  wide  was  made  through  the  bar.  Work  done 
during  1884  left  the  channel  in  the  following  condition : Average  depth, 
9.5  feet;  total  length,  6,060  feet,  of  which  5,200  feet  was  75  feet  wide  and 
860  feet  60  feet  wide.  During  the  spring  of  1885  the  cut  was  partly 
reopened,  it  having  filled  up  to  an  available  depth  of  6 feet.  The 
reopening  was  made  4,177  feet  long,  60  feet  wide,  and  9.5  feet  deep. 

During  1887  and  1888  the  cut  was  reopened  with  the  following  dimen- 
sions: Length,  3,635  feet;  width,  60  feet;  depth,  9 feet. 

An  examination  made  in  March,  1889,  showed  that  the  cut  had  shoaled 
to  4 feet  in  depth.  The  cut  was  reopened  between  November,  1889,  and 
May,  1890,  to  a depth  of  8 feet,  with  a length  of  6,000  feet  and  a width 
varying  from  80  to  90  feet.  The  cut  was  again  reopened  between 
November,  1892,  and  April,  1893,  with  these  dimensions : 5,350  feet  long, 
120  feet  wide  at  inner  end  and  100  feet  at  outer  end,  8 feet  deep. 

An  examination  made  in  April,  1894,  showed  that  the  channel  had 
shoaled,  since  the  reopening  in  1892-93,  2.5  feet  for  a length  of  2,000 
feet  near  the  inner  end. 

A new  cut  4,930  feet  long,  100  feet  wide,  and  8 feet  deep  at  low  water 
was  dug  during  January  and  February,  1896. 

In  May  and  June,  1897,  a channel  8 feet  deep,  50  feet  wide,  and  5,500 
feet  long  was  redredged  through  the  bar  at  the  mouth  of  the  river. 
This  was  the  fifth  time  this  channel  had  been  reopened.  The  dimen- 
sions proposed  for  it  by  the  approved  project  have  never  been  attained. 

A straight  cut  4,000  feet  long,  120  feet  wide,  and  9 feet  deep  was 
made  across  Bulkhead  Shoals  between  October,  1891,  and  February, 
1892,  and  up  to  present  date  this  channel  shows  no  sign  of  filling. 

OPERATIONS  DURING  FISCAL  YEAR  ENDING  JUNE  30,  1898. 

There  having  been  no  funds  available  for  work  during  the  year  noth- 
ing was  done. 

CONDITION  OF  IMPROVEMENT  JUNE  30,  1898. 

The  channel  through  the  Bulkhead  Shoals  is  in  good  condition;  no 
change  of  depth  is  apparent. 

The  cut  made  through  the  bar  at  the  mouth  of  the  river  one  year 
ago  has  shoaled  2 feet,  and  now  has  an  average  depth  of  6 feet  at  mean 
low  water.  The  filling  material  consists  of  soft  mud— aluminous  silt 
precipitated  from  the  fresh  water  where  it  meets  the  salt.  This  chan- 
nel was  the  narrowest  ever  cut  entirely  through  the  bar,  and  therefore, 
with  all  other  conditions  unchanged,  its  meager  width  would  favor  a 
more  rapid  filling  in. 

The  project  for  opening  the  bar  has  never  been  carried  out,  conse- 
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quently  it  is  impossible  to  say  what  the  result  might  be  if  the  channel 
were  once  opened  to  its  full  dimensions.  It  is  certain,  however,  from 
past  experience,  that  the  maintenance  of  a channel  9 feet  deep  and  100 
feet  wide  will  require  the  removal  of  50,000  to  GO, 000  cubic  yards  of 
material  annually. 

RECOMMENDATIONS  AND  ESTIMATES. 

The  commerce  of  Apalachicola  demands  a deeper  and  wider  channel. 
Past  experience  has  shown  that  the  shallow  channels  dug  heretofore 
(the  only  ones  which  the  meager  appropriations  have  permitted)  have 
filled  up  very  soon  after  being  finished.  It  is  possible  that  a wider  and 
deeper  channel,  say  200  feet  wide  and  11  feet  deep,  might  stand  a better 
chance  for  remaining  permanent.  Such  a channel  would  require  the 
removal  of  200,000  cubic  yards,  in  round  numbers,  of  mud,  at  a cost  of 
$40,000.  A longitudinal  training  wall  along  the  left  bank  of  the  river 
might  be  of  material  assistance  in  keeping  the  channel  open.  What- 
ever improvement  may  be  adopted,  it  seems  clear  that  more  or  less 
dredging  will  have  to  be  done  every  year. 

An  appropriation  of  $50,000  can  be  expended  judiciously  on  this  work 
during  the  year  ending  June  30,  1900. 

Money  statement . 


July  1, 1897,  balance  unexpended $10,  807.  47 

June  30, 1898,  amount  expended  during  fiscal  year 10, 425.  00 

July  1, 1898,  balance  unexpended 382. 47 


S Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1900  50, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2 of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 


APPROPRIATIONS. 


The  following  amounts  have  been  appropriated  from  time  to  time  for  this  bay: 


March  2, 1833 $8,700 

July  4, 1836 10,000 

March  3, 1839 9,  900 

June  14, 1880 10,000 

March  3, 1881 10,000 

August  2, 1882 25,000 

July  5, 1884 10,  000 

August  5, 1886 12,  000 


August  11, 1888  $20,  000 

September  19, 1890 20, 000 

July  13, 1892 20,000 

August  18, 1894 15,  000 

June  3, 1896  12,  000 


Total 182,  600 


These  appropriations  were  divided  into  two  periods,  separated  by  an  interval  of 
forty-one  years,  viz:  From  1833  to  1839,  $28,600;  from  1880  to  1896,  $154,000. 


COMMERCIAL  STATISTICS. 

The  following  information  has  been  furnished  by  Mr.  William  B.  Sheppard,  col- 
lector of  the  port  of  Apalachicola,  Fla. : 

The  district  of  Apalachicola  comprises  that  section  of  coast  lying  between  Ock- 
lockony  Bay  and  Cape  San  Bias,  with  Apalachicola,  .a  city  of  about  5,000  inhabit- 
ants, as  the  port  of  entry  for  the  district  and  the  county  seat  of  Franklin  County, 
being  situated  at  the  confluence  of  the  Apalachicola  River  and  Bay.  Besides  Apa- 
lachicola, a customs  office  has  been  established  at  Carrabelle,  Fla.,  a small  town 
about  25  miles  east  of  Apalachicola,  on  St.  Georges  Sound,  at  the  mouth  of  Crooked 
River.  This  office  was  established  December  2,  1897. 

The  principal  waterway  in  the  district,  the  Apalachicola  River,  is  formed  and 
swelled  by  the  Chattahoochee,  which  has  its  source  in  northern  Georgia;  the  Flint 
River,  which  has  its  source  in  central  Georgia,  and  the  Chipola,  rising  in  northern 
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Alabama,  besides  numerous  small  streams  and  creel  s.  These  waters  are  all  bordered 
by  heavy  growths  of  valuable  cypress,  pine,  and  ash,  and  other  timber  in  lesser 
quantities. 

The  Chattahoochee  and  Flint  rivers  are  navigated,  respectively,  as  far  up  as  Colum- 
bus and  Bainbridge,  Ga.,  by  four  lines  of  steamers,  except  in  low  water  during  the 
summer  season,  when  Columbus  can  not  be  reached  at  times.  This  low  water  on  the 
upper  river,  which  has  been  especially  marked  the  past  two  years,  has  proved  a 
severe  drawback  to  the  transportation  lines  and  an  impediment  to  the  milling  inter- 
est of  this  district,  as  it  is  impossible  for  steamers  to  navigate  the  river,  and  dangerous 
to  floating  out  timber  rafts  when  the  water  is  at  such  a low  stage  as  it  has  been  the 
past  two  summers.  To  obviate  this  as  much  as  possible,  the  several  transportation 
companies  on  these  rivers  now  have  four  or  five  very  light-draft  steamers  under 
course  of  construction,  besides  those  which  have  been  built  within  the  last  year. 

The  urgent  need  of  deep  water  at  this  point  is  deeply  felt  all  through  the  section 
of  country  bordering  on  the  rivers  mentioned  above,  and  could  the  necessity  be 
recognized  by  the  proper  authority  and  an  18-foot  channel  given  Apalachicola, 
as  was  ordered  surveyed  in  1896,  it  would  be  of  vast  benefit  to  Georgia,  Florida,  and 
Alabama,  of  which  States  this  port  is  the  natural  outlet  for  that  part  bordering  on 
the  Chattahoochee,  Flint,  and  Apalachicola  rivers.  Most  all  of  the  timber  and 
lumber  shipped  from  the  district  comes  down  the  Apalachicola  River  and  has  to  be 
towed  or  lightered  to  vessels  at  their  loading  berths,  now  on  the  eastern  side  of 
East  Pass,  25  miles  from  Apalachicola.  This  is  done  at  an  enormous  expense  to  the 
lumber  merchants,  and  a heavy  loss  of  timber  is  often  incurred  in  towing  it  across 
the  pass. 

The  shipment  of  naval  stores  from  Carrabelle  has  largely  increased  the  past  year, 
and  bids  fair  to  become  an  important  factor  in  the  commerce  of  the  district.  Here, 
again,  the  necessity  for  deep  water  is  felt,  as  a great  deal  of  this  commodity  has  to 
be  towed  across  the  bay  on  lighters,  when  it  could  be  shipped  direct  from  here. 

Owing  to  the  depressing  effect  of  the  war  on  the  lumber  business,  as  well  as  the 
steep  increase  in  freights,  the  business  of  the  district  has  not  reached  the  propor- 
tions it  would  have  otherwise ; but  when  peace  is  restored  and  capital  begins  its 
inevitable  rush  into  Cuba,  this  district,  owing  to  its  near  location  to  the  island  and 
the  class  of  its  timber,  will  find  a large  and  ready  market,  and  it  is  my  opinion  that 
the  volume  of  business  will  be  largely  increased. 

Appended  is  a statement  of  commerce  compiled  from  custom-house  statistics  and 
estimated  information: 


Number. 

Tons. 

Vessels  entered  from  foreign  ports 

122 

12 

65, 681 
5, 774 

Vessels  entered  from  coastwise  ports 

Total 

134 

71,  455 

Vessels  cleared  for  foreign  ports 

91 

55 

48, 890 
26,  891 

Vessels  cleared  for  domestic  ports 

Total 

146 

75,  781 

Value  of  cargoes  shipped  to  foreign  ports $449, 235 

Value  of  cargoes  shipped  to  domestic  ports 380, 911 

Total 830,146 

Tonnage  duties  collected $2, 929. 07 

Puties  on  imports  33. 06 

Total 2, 962. 13 


Total 2, 962. 13 


Num- 

ber. 

Tonnage. 

Vessels  which  do  not  enter  or  clear  at  the  custom-house,  number  and  tonnage 
estimated: 

Arrivals 

125 

110 

750 

150 

15. 000 

11. 000 

89, 600 

Departures 

Estimated  arrivals  and  departures  of  steamers  plying  the  Apalachicola,  Flint,  and 
Chattahoochee  rivers 

Number  of  small  vessels  engaged  in  the  traffic  of  the  port 

Amount  of  superficial  feet  of  pine  and  cypress  lumber  shipped 39, 647, 000 

Turpentine casks..  2,647 

Rosin  (280  pounds  each) barrels. . 73, 204 

Cattle head..  576 

Fish  and  oysters  (estimated) barrels . . 4, 000 
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In  addition  to  the  above  may  he  mentioned  the  large  output  of  dressed  and  kiln- 
dried  lumber,  shingles,  laths,  pickets,  etc.,  by  the  five  large  firms  at  Apalachicola 
and  two  at  Carrabelle;  also  the  large  shipments  of  canned  oysters  by  the  two 
extensive  plants  at  Apalachicola. 


R3. 


IMPROVEMENT  OF  APALACHICOLA  RIVER,  THE  CUT-OFF,  AND  LOWER 
CHIPOLA  RIVER,  FLORIDA. 

A reconnaissance  of  this  river  was  made  between  November  29, 1872, 
and  February  1, 1873.  The  report  of  this  reconnaissance  will  be  found 
in  the  Report  of  the  Chief  of  Engineers  for  1873,  pages  698-699. 

DESCRIPTION  AND  CONDITION  BEFORE  IMPROVEMENT. 

The  Apalachicola  River  is  formed  by  the  junction  of  the  Chatta- 
hoochee and  Flint  rivers  at  the  extreme  southwest  corner  of  the  State 
of  Georgia.  It  runs  southwardly  through  the  State  of  Florida  and 
empties  into  Apalachicola  Bay  at  the  city  of  Apalachicola.  It  passes 
through  the  low  swampy  country  overflowed  annually  by  the  freshets 
in  the  Chattahoochee  and  Flint.  This  annual  overflow  prevents  the 
country  adjacent  to  its  banks  from  being  used  to  any  great  extent  for 
agricultural  purposes.  Plenty  of  timber,  however,  is  to  be  found  on 
both  sides  of  the  river. 

The  most  serious  obstacle  to  navigation  found  was  at  Moccasin 
Slough,  47  miles  above  the  city  of  Apalachicola.  During  the  civil  war 
the  Confederate  authorities  had  placed  obstructions  here  to  prevent 
vessels  belonging  to  the  United  States  ascending  the  river.  These 
obstructions  caught  trees,  logs,  and  other  floating  materials  to  such  an 
extent  as  to  form  an  actual  dam.  The  river,  however,  cut  off  from  its 
natural  course,  forced  a passage  from  about  a mile  and  a half  above  the 
obstructions  to  the  river  Styx.  This  passage  was  3,100  feet  in  length. 
Reaching  the  Styx,  the  water  of  the  Apalachicola  River  followed  it 
down  a distance  of  three-quarters  of  a mile  until  it  reached  the  original 
river  again.  It  was  very  difficult  to  obtain  an  entrance  to  the  slough 
by  vessels  coming  down  the  river,  for  the  reason  that  the  slough  bent 
abruptly,  forming  an  angle  of  about  180°,  and  ran  in  exactly  the  reverse 
direction  to  the  current  of  the  river.  Moreover,  it  is  only  from  80  to 
100  feet  in  width,  is  very  crooked,  and  has  a swift  current  of  more  than 
5 miles  an  hour,  due  to  a fall  of  2.8  feet.  The  passage  through  the 
slough  and  the  river  Styx  is  2 or  3 miles  shorter  than  the  old  channel 
through  the  Apalachicola  River  proper. 

The  depth  of  the  water  in  the  river  from  the  junction  of  the  Chatta- 
hoochee and  Flint  to  Apalachicola  is  at  all  places  more  than  6 feet. 
Its  length  is  about  105  miles,  its  width  is  about  150  to  200  yards. 
Every  freshet  from  the  Chattahoochee  or  Flint  causes  more  or  less 
obstruction  to  navigation  by  the  lodgment  of  snags  and  logs  in  the 
Apalachicola  River. 

PROJECT. 

The  original  project,  submitted  in  1873,  was  to  widen  and  straighten 
Moccasin  Slough  and  to  remove  all  snags  from  the  river,  at  an  estimated 
cost  of  $80,333. 

The  act  of  August  11, 1888,  directed  an  examination  of  the  “Chipola 
River  from  its  mouth  to  Wewahitchka,  and  the  cut-off,  and  Lee  Slough, 
running  from  the  Apalachicola  River  to  the  Ghipola  River.”  As  a 
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result  of  this  examination,  made  in  1889,  tlie  original  project  was 
extended  so  as  to  include  a channel  60  feet  wide  and  5 feet  deep  through 
the  cut-off,  Lee  Slough,  and  Lower  Chipola  River. 

OPERATIONS  TO  JUNE  30,  1897. 

A fairly  complete  synopsis  of  the  work  on  this  river  from  January  1, 
1875,  to  J une  30,  1895,  will  be  found  in  the  report  of  the  Chief  of  Engi- 
neers for  1896,  Part  II,  pp.  1348-1350. 

1896. — No  work  was  done  during  the  year  ending  June  30,  1896, 
because  there  was  no  money. 

1897. — The  snag  boat  Flint  worked  three  months  on  the  Apalachi- 
cola, the  cut-off,  and  Lower  Chipola  rivers,  and  removed  1,520  over- 
hanging trees,  928  drift  trees,  and  1,206  bushes  from  the  banks,  and 
624  logs  and  snags  and  629  stumps  from  the  channel. 

OPERATIONS  DURING!  THE  YEAR  ENDING!  JUNE  30,  1898. 

In  September,  3897,  the  snag  boat  Chattahoochee  made  a trip  through 
this  waterway  and  removed  from  the  Apalachicola  River  2 overhang- 
ing trees  and  15  logs  and  snags;  from  the  cut-off,  2 overhanging  trees 
and  16  logs  and  snags;  from  the  Lower  Chipola,  107  overhanging  trees, 
5 stumps,  and  41  logs  and  snags ; at  a total  cost  of  $659.40. 

CONDITION  OF  IMPROVEMENT  JUNE  30,  1898. 

The  Apalachicola  River  and  cut-off,  with  the  exception  of  a few 
scattered  logs  which  will  cause  trouble  at  extreme  low  stage  of  water, 
are  in  fair  navigable  condition. 

The  crooked  and  narrow  channel  through  the  Lee  Slough  portion  of 
the  Lower  Chipola  River  is  at  present  blocked  to  navigation  with  drift 
saw  logs.  These  logs  are,  many  of  them,  3 feet  and  more  in  diam- 
eter at  the  large  end,  and  sinking  in  a channel  5 feet  deep  they  com- 
pletely stop  steamboats,  while  otherwise  the  boats  could  pass  readily. 
The  narrow  and  crooked  condition  of  the  stream  certainly  favors  the 
lodgment  of  drift  material;  but  the  main  trouble  arises  from  the  fact 
that  heavy  logs  are  continuously  dropped  from  rafts,  and  the  present 
laws  are  not  adequate  to  reach  offending  and  careless  lumbermen. 

REMARKS. 

Mr.  Thomas  Robinson,  the  assistant  engineer  of  this  river,  says: 

It  was  expected  from  appearances  of  the  soil  during  the  earlier  work  that  the  banks 
of  the  narrower  portion  of  the  Lower  Chipola  would  erode  readily,  as  soon  as  the 
timber  was  removed.  Experience  shows,  however,  that  the  older  silt,  a few  feet 
hack  from  the  margin  of  the  stream,  has  assumed  a clay-like  consistency,  and  is  not 
easily  acted  upon  by  the  current.  If  the  channel  through  the  old  (Lee  Slough)  por- 
tion is  to  be  further  widened,  a dredge  of  some  sort  must  be  applied  to  the  work. 
Since  this  river  forms,  together  with  the  Flint  and  Chattahoochee,  one  system  of 
waterways,  it  would  be  economical  to  provide  a dredge,  jointly,  for  use  on  all  these 
improvements. 

I agree  with  Mr.  Robinson  that  a dredge  is  a necessity  for  these 
streams. 

RECOMMENDATIONS  AND  ESTIMATES. 

The  country  bordering  on  the  Apalachicola  River  depends  almost 
entirely  upon  the  river  for  its  transportation.  The  completion  of  the 
improvement  is  essential  to  the  development  of  the  region. 
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There  is  still  required  $6,000  for  the  completion  of  the  improvement. 
Of  this  amount  $2,000  will  complete  the  clearing  of  the  cut-off  and 
Lower  Chipola  River,  according  to  the  approved  project  of  1890 ; $2,000 
will  finish  the  improvement  of  Moccasin  Slough  and  the  Elbows,  and 
$2,000  will  be  required  to  maintain  the  improvement.  No  special  work- 
ing plant  is  required  for  this  river,  as  the  snag  boat  of  the  Flint  and 
Chattahoochee  rivers  can  be  used  here  when  not  in  use  elsewhere. 

It  is  recommended,  therefore,  that  $6,000  be  asked  for  the  completion 
of  the  work  on  this  river,  and  for  maintenance  during  the  fiscal  year 
ending  J une  30,  1900. 

Money  statement. 


July  1 , 1897,  balance  unexpended $1,  452.  88 

June  30, 1898,  amount  expended  during  fiscal  year 978.  78 

July  1, 1898,  balance  unexpended 474. 10 


Amount  that  can  be  profitably  expended  in  fiscal,  year  ending  June  30, 1900  6, 000.  00 

Submitted  in  compliance  with  requirements  of  sections  2 of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 


Appropriations. 


May  23, 1828 $3,000 

April  23, 1830 2,000 

March  2, 1831 8,000 

June  23, 1874  10,000 

March  3, 1875 10,000 

June  18, 1878  8,  000 

March  3, 1879 5,000 

June  14, 1880  2, 000 

March  3, 1881 1,500 

August  2, 1882 2,  000 


July  5, 1884  $1, 000 

August  5, 1886 1,  000 

August  11, 1888 2,  000 

September  19, 1890  2,  000 

July  13, 1892  5,  000 

August  18, 1894 5,  000 

June  3, 1896  5,  000 


Total 72, 500 


COMMERCIAL  STATISTICS. 

The  commercial  statistics  of  the  Apalachicola  River  are  so  combined  with  those  ot 
the  Chattahoochee  and  Flint  rivers  that  a separation  is  impossible,  and  reference 
is  made  to  the  Flint  River  for  figures. 


R 4. 

IMPROVEMENT  OF  FLINT  RIVER,  GEORGIA. 

DESCRIPTION. 

The  Flint  River  rises  about  20  miles  southwest  of  Atlanta,  in  Georgia, 
runs  nearly  due  south,  bending  a little  toward  the  eastward,  and  finally 
joins  the  Chattahoochee  River  at  the  extreme  southwest  corner  of  the 
State  of  Georgia.  The  junction  of  these  two  streams  forms  the 
Apalachicola  River.  A survey  was  authorized  by  the  river  and  harbor 
act  of  June  10,  1872.  The  survey  was  begun  at  Albany,  Ga.,  in 
November,  1872,  and  finished  in  May,  1873.  Obstruction  to  navigation 
on  the  Flint  River  was  rock  shoals,  formed  chiefly  of  loose  rocks  of 
various  sizes,  becoming  more  frequent  in  going  up  the  river.  The 
character  of  the  bed,  while  increasing  the  cost  of  the  work,  will  tend 
to  make  it  more  permanent. 
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PROJECT. 

The  project  for  this  work  proposes  a channel  100  feet  wide,  with  a 
depth  of  3 feet  at  extreme  low  water  from  Chattahoochee,  Fla.,  to 
Newton,  Ga.,  a distance  of  71f  miles,  at  an  estimated  cost  of  $118,105; 
and  from  Newton,  Ga.,  to  Albany,  Ga.,  a distance  of  334  miles,  at  an 
estimated  cost  of  $66,757,  making  a total  of  $184,862  for  a distance  of 
105  miles. 

The  river  and  harbor  act  of  June  18,  1878,  called  for  an  examination 
of  the  Flint  River  between  Albany  and  Montezuma,  Ga.  This  exami- 
nation showed  that  the  removal  of  logs  and  snags  and  overhanging 
trees  throughout  the  entire  distance,  estimated  at  77  miles,  would  give 
a navigable  channel  for  light-draft  steamers  throughout  the  greater 
part  of  the  year.  This  work  was  estimated  to  cost  $15,100. 

OPERATIONS  TO  JUNE  30,  1897. 

A summary  of  operations  to  June  30, 1895,  will  be  found  in  the  Report 
of  the  Chief  of  Engineers  for  1896,  Part  III,  pp.  1352-1354. 

1896.  Above  Albany , Ga. — Nothing  was  done. 

1896.  Below  Albany , Ga. — Work  was  finished  at  Kennedy  Shoals  and 
begun  at  Sister  Islands,  where  it  was  carried  on  until  the  appropriation 
was  exhausted,  October,  1895. 

The  work  done  was:  Six  stumps  and  50  overhanging  trees  removed 
from  the  banks,  75  logs  and  snags  removed  from  the  channel,  1,667 
cubic  yards  of  rock  removed,  of  which  1,033  cubic  yards  was  placed  in 
the  spur  dikes.  The  cost  of  the  work,  including  laying  up  the  boats, 
was  $3,301.50. 

1897.  Above  Albany , Ga. — Nothing  was  done. 

1897.  Below  Albany , Ga.— The  channel  was  finished  through  Sister 
Islands,  Buck,  and  Dicker  son’s  to  Dry  Bread  Shoals,  a distance  of  3^ 
miles,  with  the  removal  of  81  snags  and  12  trees,  and  1,510  cubic  yards 
of  rock,  of  which  842  cubic  yards  were  placed  in  spur  dikes. 

CONDITION  OF  IMPROVEMENT  JUNE  30,  1897. 

Above  Albany. — No  commerce  was  attempted;  therefore  nothing  is 
known  of  the  condition  of  this  part  of  the  river. 

Below  Albany.— There  was  a navigable  channel  at  all  seasons  between 
Albany  and  Dry  Bread  Shoals,  40  miles.  Between  Dry  Bread  Shoals 
and  Bainbridge,  Ga.,  35  miles,  navigation  at  low  water  was  impossible 
on  account  of  rocks.  Below  Bainbridge  the  river  was  in  good  navigable 
condition  at  all  seasons  for  boats  plying  the  Chattahoochee  and  Apala- 
chicola rivers. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1898. 

The  drilling  barge  and  dumping  flat,  with  their  appropriate  tools, 
have  been  lying  up  in  charge  of  watchmen  at  Tea  Gup  Shoals,  near 
Baconton,  Ga.  The  snag  boat  Flint  has  been  cared  for  on  the  Chatta- 
hoochee River. 

# No  channel  work  was  done,  for  the  drilling  barge  was  too  decayed  to 
risk  moving  it  around  among  the  rocks  and  swift  water  at  the  shoals. 
Some  light  repairs  and  painting  to  prevent  further  decay  were  done  by 
watchmen  on  the  cabins  of  the  drilling  barge  and  snag  boat. 

Plans  were  prepared  for  a new  hull  for  drilling  barge,  and  for  a 
continuance  of  work  upon  Dry  Bread  and  other  shoals  below  them. 
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The  costs  for  the  year  were: 

Watchmen,  twelve  months 

Engineering,  office  and  traveling  expenses,  paints,  oils,  and  other  materials 

for  repairs 

Labor  (carpenter) - 


$720. 00 

99.  55 
6.  67 


REMARKS. 

In  carrying  on  the  work  with  present  appliances,  the  bowlders  are 
first  broken  by  blasting.  When  the  water  is  not  too  deep  the  fragments 
are  removed  by  men  wading  in  the  stream,  who  hand  them  to  their 
comrades  upon  the  dumping  flat.  When  the  water  is  too  cold  or  too 
deep  for  wading,  grappling  tongs  are  used  to  load  the  flat.  The  removal 
of  rock  in  this  way  costs  $2  per  cubic  yard.  The  price  varies,  however, 
with  the  condition  of  the  stream  during  the  working  season.  Men 
wading  when  the  water  is  not  over  4 feet  deep  will  pick  up  by  hand 
three  times  as  much  rock  as  they  can  grapple  with  tongs  in  6 feet  of 
water.  A small  dredging  machine  would  handle  this  material  more 
readily  than  it  is  possible  with  the  present  manual  appliances,  and 
would  effect  a saving  of  75  per  cent  of  the  cost  if  it  removed  the 
obstructions  as  readily  as  it  is  believed  it  would;  that  is  to  say,  an 
outlay  of  $6,000  for  a dredge  out  of  an  appropriation  of  $8,000  would 
remove  as  much  rock  as  the  present  method,  and  leave  a good  machine 
on  hand  for  further  work. 

The  drilling  barge  and  dumping  flat  were  built  in  1889.  The  hulls 
of  both  are  decayed  beyond  repair.  It  is  doubtful,  even,  if  they  can 
be  made  to  float  until  new  hulls  are  built. 

RECOMMENDATIONS  AND  ESTIMATES. 

There  is  no  question  as  to  the  advisability  of  continuing  the  improve- 
ment of  this  river  from  the  mouth  to  Baiubridge.  There  is  a stretch  of 
bad  river  between  Newton  and  Baiubridge  which  can  be  navigated 
with  care  during  moderate  stages,  but  it  is  impracticable  at  low  water. 
As  the  low- water  season  is  that  of  the  removal  of  the  cotton  crop,  the 
best  trade  of  the  year  is  lost  to  navigation.  There  is  no  doubt  that  if 
the  river  were  in  good  condition  at  low  water  there  would  be  a consid- 
erable increase  in  the  commercial  movement.  It  is  recommended,  there- 
fore, that  the  work  be  continued  hereafter  as  it  has  gone  on  in  the  past, 
except  that  a dredge  and  dump  scows  be  built  for  the  use  of  the  Flint 
and  Chattahoochee  rivers,  at  a cost  of  $15,000,  one-half  of  the  cost  being 
borne  by  each  river. 

The  estimated  cost  of  what  is  required  for  judicious  expenditure 
during  the  coming  year  on  this  river  is : 


Five  months  of  the  snag  boat  Flint $5,  000 

Eight  months  of  the  drilling  barge 8, 000 

New  hulls  for  drilling  barge  and  flatboat 6,  000 

Dredging  machine  and  two  barges  (one-half) 7, 500 


Total 26,500 

Money  statement. 

July  1, 1897,  balance  unexpended $3,  918. 90 

June  30, 1898,  amount  expended  during  fiscal  year 1,  346. 10 

July  1, 1898,  balance  unexpended 2, 572. 80 

July  1, 1898,  outstanding  liabilities 19. 95 

July  1, 1898,  balance  available i 2, 552. 85 


'Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1900  26,500.00 
Submitted  in  compliance  with  requirements  of  sections  2 of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 
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Appropriation *. 


For  Chattahoochee  and  Flint 


rivers : 

June  25, 1874 $25,000 

March  3, 1875 25,000 

August  14, 1876 20,  000 


Total *70,000 


June  18, 1878 10,  000 

March  3, 1879 7,  000 

June  14, 1880 20,  000 


March  3, 1881 $15,  000 

August  2, 1882 25,  000 

July  5, 1884 20,000 

August  5, 1886 20,  000 

August  11, 1888 20, 000 

September  19, 1890 20, 000 

July  13, 1892 15,000 

August  18, 1894 8,  000 

June  3, 1896  8,  000 


Total 188,000 


COMMERCIAL  STATISTICS. 


For  the  Flint  Riyer  alone  the  following  statistics  have  been  received: 


Stern-wheel  steamboats. 

Registered 

Draft. 

Round 

Between — 

tonnage. 

Light. 

Loaded. 

trips. 

Maud  Alma, 

35 

Inches . 

18 

Inches. 

80 

156 

Albany,  [STgw  ton,  and 

FREIGHT  CARRIED. 


Articles. 

Quantity. 

Tons. 

Cotton  seed sacks.. 

Fertilizers do 

Hides  and  skins packages.. 

Lumber feet  B.  M.. 

Provisions packages. . 

Miscellaneous  freight packages.. 

Naval  stores barrels . . 

Total  

3, 000 
10, 000 
4,  000 
250 
500,  000 

3,  000 

4,  000 
750 

8,  000 

750 
1, 000 
400 
43 

1, 000 
150 
200 
75 

1,200 

4,  818 

Estimated  value  of  above  freights  in  round  numbers  is  $240,900. 

Between  Bainbridge  and  the  mouth  of  the  river  the  stream  is  well  used  by  the 
steamers  plying  the  Chattahoochee  and  Apalachicola  rivers,  and  for  the  commerce 
of  this  section  of  the  river  reference  is  made  to  the  following  table : 


Stern-wheel  steam- 
boats. 

Registered 

tonnage. 

Dr; 

Light. 

aft. 

Loaded. 

Number 
of  passen- 
gers. 

Round 

trips. 

Between — 

Bessy  Clary 

Naiad 

Queen  City 

Apalachee 

Flint 

34. 20 
173.  44 
160 

163. 90 
135.  57 

Inches. 

12 

24 

24 

28 

18 

Inches . 
24 
48 
54 
54 
54 

1, 657 
1,  961 

} 3,649 

5 

20 

22 

44 

[Columbus,  Bainbridge,  Ga.f 
j and  Apalachicola,  Fla. 

* Of  this  amount  $18,000  was  expended  on  the  Flint  River. 
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Articles. 

Quantity. 

Tons. 

11, 587 

2, 897 

7,  394 
27, 797 

740 

2,  779 

59 

10 

T.ivfi  a+.nplr  head.. 

135 

81 

r.nmhpr  feetB.M.. 

48,  000 

120 

Pro  vision  pact  ages . . 

93,  539 

4,677 

20,  876 

1,  043 

139, 882 

6,  994 

12,  862 

2, 572 

1,519 

304 

3, 403 

340 

3,  511,  000 
285, 100 

826 

712 

24,  095 

The  estimated  value  of  above  freight  in  round  numbers  is  $1,445,700. 

Amount  of  lumber  rafted  down  the  river  is  not  known,  but  it  is  covered  in  the 
report  for  Apalachicola  Bay,  Florida. 


R 5. 

IMPROVEMENT  OF  CHATTAHOOCHEE  RIVER,  GEORGIA  AND  ALABAMA. 

GENERAL  IMPROVEMENT. 

Description  and  condition  before  improvement. — The  Chattahoochee 
Eiver  rises  in  the  extreme  northern  part  of  Georgia,  whence  it  flows 
southwestwardly  until  it  strikes  the  boundary  line  between  Georgia  and 
Alabama,  at  West  Point,  Ga. ; thence  it  flows  nearly  due  south,  form- 
ing the  boundary  line  between  the  States  of  Georgia  and  Alabama,  and, 
farther  on  its  course,  between  Georgia  and  Florida,  until  it  joins  the 
Flint,  forming  the  Apalachicola  Eiver.  The  river  does  not  become  navi- 
gable until  it  reaches  Columbus,  Ga.,  an  estimated  distance  of  224  miles 
above  its  junction  with  the  Flint.  Between  these  two  points  there  are 
more  or  less  of  obstructions  to  navigation,  but  the  records  of  this  office 
are  so  incomplete  that  it  is  impossible  to  give  any  detailed  information 
on  the  subject  between  Cojumbus  and  Eufaula. 

The  report  of  the  survey  of  the  Chattahoochee  Eiver,  shown  on  pages 
584,  585,  Eeport  of  the  Chief  of  Engineers  for  1872,  contains  an  estimate 
for  the  improvement  of  the  Chattahoochee  and  Apalachicola  rivers 
from  Columbus,  Ga.,  to  Apalachicola,  Fla.,  at  a cost  of  $164,000.  No 
project  is  made  in  that  report. 

In  the  Eeport  of  the  Chief  of  Engineers  for  1873,  page  700,  three  esti- 
mates were  presented,  as  follows : 

1.  For  removal  of  snags,  logs,  and  loose  rocks,  insuring  a 4-foot  channel  between 
Eufaula,  Ala.,  and  the  junction  of  the  Flint,  at  low  water,  $63,333. 

2.  For  straightening  and  widening  this  4-foot  channel  to  100  feet,  $81,914. 

3.  For  deepening  this  channel  to  6 feet  at  low  water,  100  feet  wide,  $982,945. 

The  engineer  officer  then  in  charge  of  the  improvement  of  the  river 
stated  in  his  annual  report : 

I consider  the  improvement  included  in  estimates  Nos.  1 and  2 sufficient  for  the 
requirements  of  navigation.  * * * 
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This  would  make  the  estimated  cost  of  the  improvement  of  this  part 
of  the  river  $145,247. 

No  estimate  has  been  found  of  the  cost  of  the  portion  between 
Columbus,  Ga.,  and  Eufaula,  Ala. 

PROJECT. 

The  project  then  adopted,  and  which  is  still  in  force,  provides  for  a 
low-water  channel  4 feet  deep  and  100  feet  wide  from  Columbus,  Ga., 
to  Chattahoochee,  Fla.,  an  estimated  distance  of  224  miles,  by  the 
removal  of  snags  and  logs  from  the  channel  and  overhanging  trees  from 
the  banks,  cutting  a channel  through  the  rock  shoals,  and  deepening 
sand  bars  by  works  of  contraction  and  shore  protection. 

OPERATIONS  TO  JUNE  30,  1897. 

A summary  of  the  work  done  on  this  river  from  1874  to  June  30, 1895, 
is  to  be  found  in  the  Report  of  the  Chief  of  Engineers  for  1896,  Part 
III,  pages  1357-1361. 

1896.  — The  snag  boat  Flint  started  from  Chattahoochee,  Fla.,  on  July 
1, 1895,  and  cleared  the  river  of  all  accessible  snags  up  to  Columbus, 
Ga.  Work  was  suspended  on  August  15  for  the  lack  of  funds  and  the 
plant  laid  up. 

A bad  breach  in  one  of  the  dikes  of  the  contraction  improvement  at 
Woolfolk  Bar  occurred  in  October,  1895.  It  was  repaired  promptly  and 
most  judiciously  by  the  assistant  engineer  in  local  charge,  Mr.  Thomas 
Robinson. 

Work  on  the  new  hull  of  the  snag  boat  Chattahoochee  was  well  started 
during  the  last  three  months  of  the  year. 

1897.  — The  rebuilding  of  snag  boat  Chattahoochee  was  completed,  and 
the  channel  between  Columbus,  Ga.,  and  Chattahoochee,  Fla.,  was 
cleared  by  the  removal  of  144  bushes,  751  overhanging  trees,  146  stumps, 
864  logs  and  snags,  and  105  cubic  yards  of  rock. 

CONDITION  OF  THE  IMPROVEMENT  JUNE  30,  1897. 

The  river  was  in  pretty  good  condition.  There  were  left  still  some 
bars  and  isolated  obstructions  which  require  removal.  These  were 
found  at  St.  Francis  Bend,  Rock  Island,  King  Rock,  and  at  other 
points  where  smaller  amounts  of  work  are  required.  A great  deal  was 
also  needed  in  the  way  of  repairs  to  the  works  at  Hospital,  Upatoie, 
and  Shell  Creek. 

OPERATIONS  DURING  THE  YEAR  ENDING  JUNE  30,  1898. 

At  the  opening  of  the  fiscal  year  the  snag  boat  Chattahoochee  was  at 
work  near  Columbia,  Ala.  An  accident  to  the  machinery  necessitated 
a return  to  Columbus,  Ga.,  for  repairs.  On  resuming  work  the  old  hull 
of  the  snag  boat  was  towed  from  Burdocks  Landing  to  head  of  lichee 
Reach,  and  there  placed  as  a jetty,  125  feet  long,  across  the  false  chan- 
nel on  the  Georgia  side  of  the  river.  Landslides  were  removed  between 
Fort  Gaines  and  Columbia,  a bank-protecting  mattress  was  built  at 
Widow  Browns  Bar,  rock  bowlders  were  removed  from  the  vicinity 
of  Rock  Island,  and  snags,  logs,  and  overhanging  trees  were  removed 
along  the  whole  river  from  Columbus,  Ga.,  to  Chattahoochee,  Fla. 
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In  September  the  river  reached  an  excessively  low  stage,  and  Wool- 
folks  Bar  and  Gunboat  Bar  completely  stopped  the  boats.  To  help 
navigation  in  the  quickest  manner,  the  snag  boat  Flint  was  relieved  ot 
its  shear  frame,  and  pile  duving  machinery  was  transferred  from  the 
old  barge  to  the  steamer,  piles  and  other  materials  were  secured,  and 
work  was  started  at  Woolfolks  Bar.  In  the  meantime,  the  snag  boat 
was  recalled  from  the  lower  river  and  set  to  work  to  open  a channel 
through  Gunboat  Bar  by  means  of  road  scrapers  pulled  by  steam  cap- 
stans. When  the  channel  at  Gunboat  Bar  was  opened  the  snag  boat 
moved  up  to  Woolfolks  and  supplemented  by  scrapers  the  work  done  by 
the  pile-driving  crew.  As  soon  as  the  dams  and  mattresses  were  com- 
pleted at  Woolfolks  the  pile  driver  was  moved  up  to  Mound  Bar,  and 
extensive  repairs  were  made  to  the  bank  protection  along  the  Georgia 

side  of  the  river.  , _ _ 

In  November  the  pile  driver  was  moved  up  to  Hospital  Beach,  near 
Columbus,  and  ten  days  were  spent  in  making  repairs  to  old  dams  and 
in  an  attempt  to  open  a channel  through  the  bar. 

The  materials  used  in  all  new  works  and  in  repairs  to  old  ones  were 
piles,  brush,  and  plank,  fastened  with  bolts,  nails,  and  wire,  and  bal- 
lasted with  rock,  concrete,  and  gravel.  Gravel  was  used  for  all  tem- 
porary purposes,  and  concrete  in  sacks  was  employed  because  the  low 
river  made  it  impossible  to  secure  rock  ballast. 

At  the  close  of  November  all  channel  work  was  done  that  the  appro- 
priation allowed,  and  the  working  plant  was  taken  down  to  Burdocks 
Landing  and  laid  up  in  charge  of  watchmen. 

In  the  work  above  mentioned,  scattered  between  Columbus,  Ga.,  and 
Eufaula,  Ala.,  85  miles,  there  were  removed  261  logs  and  snags,  1 
stump,  and  259  overhanging  trees;  and  43  cubic  yards  of  rock  were 
placed  as  ballast  in  old  hull  of  Chattahoochee. 

Between  Eufaula,  Ala.,  and  Chattahoochee,  Fla.,  138  miles,  were 
removed  782  logs  and  snags,  42  stumps,  568  overhanging  trees,  and  23 
cubic  yards  of  rock;  297  square  yards  of  landslides  were  plowed,  and 
10  cords  of  brush  were  used  in  making  bank  protections. 

At  Gunboat  Bar,  26  miles  below  Columbus,  Ga.,  902  cubic  yards  of 
gravel  were  removed,  giving  a channel  300  feet  long,  40  feet  wide,  and 
4 feet  deep. 

At  Woolfolks  Bar,  10  miles  below  Columbus,  Ga.,  a channel  600  feet 
long,  66  feet  wide,  and  4 feet  deep  was  secured  by  removing  2,200  cubic 
yards  of  sand  and  gravel,  78  logs,  and  2 cubic  yards  of  rock;  and  the 
placing  of  148  piles,  40  cords  of  brush,  9,608  feet  of  lumber,  275  pounds 
of  bolts,  nails,  and  wire,  629  sacks,  44  barrels  of  cement  (making  22  cubic 
yards  of  concrete),  800  pounds  of  old  rope,  and  218  cubic  yards  of  loose 
gravel  ballast  in  the  construction  and  repairs  of  210  feet  of  bank  pro- 
tection and  1,430  feet  of  dams  and  jetties. 

At  Mound  Bar,  7 miles  below  Columbus,  Ga.,  26  logs  and  snags  were 
removed;  and  207  piles,  220  cords  of  brush,  4,456  feet  lumber,  210  pounds 
bolts,  nails,  and  wire,  439  sacks,  400  pounds  old  rope,  18  barrels  of 
cement  (making  16  cubic  yards  concrete),  122  cubic  yards  loose  gravel, 
and  57  cubic  yards  rock  ballast  were  used  and  150  trees  planted  in  the 
repairs  of  1,740  feet  of  bank  protection. 

At  Hospital  Reach,  2 miles  below  Columbus,  there  were  removed  27 
logs  and  snags;  and  57  piles,  12  cords  brush,  1,050  feet  of  lumber,  25 
pounds  of  wire  and  spikes,  32  sacks,  100  pounds  of  old  rope,  and  3 cubic 
yards  of  gravel  ballast  were  used  in  the  repairs  of  230  linea"  feet  of 
old  dams. 
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The  costs  for  the  year  are  summed  up  as  follows: 


Rents,  stationery,  and  engineering  $1,  260. 00 

Wages  and  subsistence 6,  867. 86 

Watchmen  while  plant  was  idle 595. 24 

Fuel  and  engineer’s  supplies 624. 30 

Dynamite,  caps,  etc 95.04 

Repairs  at  foundries 781. 19 

Piles . 471.25 

Lumber 181.20 

Bolts,  nails,  and  wire 40. 45 

Sacks  and  cement 187.  80 


Total . 11,404.33 


CONDITION  OF  IMPROVEMENT  JUNE  30,  1898. 

The  river  is  navigable  to  boats  of  light  draft  from  Columbus,  Ga.,  to 
Chattahoochee,  Fla.  The  water  is  shallow  and  necessitates  the  use  of 
warping  ropes  in  Hospital  Reach,  St.  Francis  Bend,  and  other  places, 
and  it  will  be  so  every  low-water  season  until  the  desired  improvements 
are  made.  The  channels  opened  at  Woolfolks  and  Gunboat  are  clear, 
and  since  there  was  no  freshet  during  the  past  winter  very  little  drift 
has  come  into  the  channel. 

NOTES. 

While  the  following  notes  are  not  absolutely  necessary  to  this  report 
when  considering  the  work  which  has  been  done  during  the  fiscal  year, 
it  seems  well  to  insert  them  at  this  point  because  they  contain  informa- 
tion, the  result  of  a great  deal  of  research  by  Mr.  Thomas  Robinson, 
the  assistant  engineer  in  charge  of  this  river,  which  is  not  to  be  found 
anywhere  else,  so  far  as  is  known. 

A.  Gunboat  Bar,  originally  known  as  Upper  Race  Pass,  26  miles 
below  Columbus,  Ga.,  derives  its  name  from  the  lodgment  there  of  the 
Confederate  gunboat  Muscogee  in  the  spring  of  1865.  In  early  days  of 
steamboating  the  Race  Passes  were  troublesome  places,  and  boats  have 
lain  there  a month  at  a time.  Since  the  wreck  of  the  gunboat  stopped 
there,  however,  no  difficulty  had  been  experienced  at  the  place  until 
the  low  waters  of  1896  and  1897,  when,  owing  to  excessive  low  rivers, 
no  boat  drawing  over  24  inches  could  pass  the  place.  The  material  of 
the  bar  is  clean  gravel,  compact  on  the  surface,  but  readily  moved 
under  the  joint  action  of  scrapers  and  river  current.  In  the  emergency 
there  was  no  time  for  a survey  and  formulation  of  a previous  plan  for 
the  work.  The  snag  boat  was  set  to  work  to  do  the  best  it  could  with 
the  means  at  hand  to  open  a passage  for  boats.  Nothing  is  known 
of  the  details  of  the  river  bed  immediately  above  or  below  the  bar,  and 
so  the  probable  permanency  of  the  work  can  only  be  conjectured. 

B.  Woolfolks  Bar.  [Really  a history  of  work  done  here.] — In  early 
days,  time  now  unknown,  the  State  of  Georgia  appropriated  money  for 
the  improvement  of  this  bar.  Under  that  authority  current- deflecting 
works  were  constructed.  These  consisted  of  massive  cribs  built  of 
pine  logs  and  ballasted  with  granite.  Of  the  extent  of  the  work  there 
is  no  record ; the  information  here  given  was  obtained  from  hearsay, 
and  portions  of  the  old  works  removed  in  1895. 

Work  was  begun  by  the  United  States  in  the  fall  of  1874,  by  the 
removal  of  the  wreck  of  the  steamer  Ucliee  and  the  construction  of  a 
dam  275  feet  across  the  old  channel  on  the  Alabama  side  of  the  river. 
The  dam  was  constructed  of  framed  cribs,  ballasted  with  granite,  and 
the  hull  of  the  steamer  Jackson  was  sunk  as  a prolongation  of  the  crib 
work.  From  this  time  on  the  work  was  prosecuted  from  year  to  year 


APPENDIX  R REPORT  OF  MAJOR  MAHAN. 


1391 


in  the  construction  of  jetties  and  bank  protection,  with  a view  to  secur- 
ing a clear,  low- water  channel  along  what  appeared  the  cheapest  route , 
the  Georgia  side  of  the  river.  In  1880  the  work  was  considered  com- 
plete. For  several  years  the  dead  low- water  channel  was  good,  but 
there  was  always  trouble  and  a stoppage  of  boats  at  moderate  stages 
of  water  following  a rise  of  the  river.  Thus,  if  the  river  rose  to  10  feet, 
then  fell  to  4 feet,  there  would  be  trouble  at  Woolfolk’s  until  the  low- 
water  channel  scoured  out,  while  all  along  the  river  elsewhere  a 4-foot 
stage  would  be  an  excellent  stream  for  purposes  of  navigation.  The 
filling  in  of  the  low-water  channel  resulted  from  the  fact  that  the  low- 
water  run,  by  artificial  means,  for  economy’s  sake  (sic)  had  been  held 
around  the  convex  rather  than  the  concave  bank  of  the  river.  The 
low-water  channel  was  thus  in  eddy,  and  sand  and  mud  were  rapidly 

deposited.  „ , , 

In  1890  the  works  were  badly  out  of  repair.  A survey  was  made  ot 
the  whole  bar,  and  it  was  deemed  best  to  modify  the  original  plan  and 
build  new  works,  so  as  to  confine,  so  far  as  conditions  would  allow,  the 
low-water  channel  to  the  high-water  run.  Accordingly,  work  was 
begun  in  1893  by  sinking  the  hull  of  the  steamer  W.  B.  Ellis  to  form  a 
deflecting  dam  125  feet  long,  and  from  that  time  until  the  close  of  1897, 
when  the  work  as  planned  might  be  considered  finished,  the  work 
was  pushed  from  year  to  year  as  rapidly  as  funds  allowed.  In  the 
prosecution  of  the  work  (by  building  works  of  deflection  and  plowing 
and  scraping  to  facilitate  channel  scouring)  fully  one-half  of  the  bar 
materials  has  been  moved  three  times  in  succession , and  there  is  now 
gravel  for  the  current  to  contend  with  at  the  lower  end  of  the  bar, 
where  sand  and  mud  only  existed  five  years  ago. 

The  history  of  the  work  on  this  bar  emphasizes  very  clearly  and 
forcibly  the  need  of  other  methods  than  current  scour,  brought  about 
by  deflecting  jetties  and  works  of  contraction,  for  the  opening  of  chan- 
nels through  the  bars  of  this  and  similar  rivers.  When  the  work  was 
begun  in  1893  a simple  spit  of  gravel  about  400  feet  wide,  nearly  dry 
at  low  water,  extended  across  the  desired  channel.  Had  there  been  a 
dredge  to  cut  a channel  through  the  bar  and  dump  the  4,500  cubic 
yards  of  gravel  into  the  old  channel,  the  job  would  have  been  complete, 
and  not  one  fourth  of  the  dam  and  jetty  work— all  built  of  perishable 
materials — would  have  been  required.  As  it  was,  by  the  methods  at 
hand  the  gravel  could  only  be  moved  partly  out  of  the  channel,  to 
wash  in  again  at  the  next  freshet  and  deposit  further  down  the  stream. 

In  the  opening  of  this  channel  by  training  dams,  plow  and  scraper, 
there  were  removed,  in  four  seasons,  a total  of  14,177  cubic  yards,  and 
this,  too,  with  the  exception  of  3,500  yards,  from  portions  of  the  chan- 
nel that  were  clear  when  the  work  was  begun. 

The  channel  is  now  opened,  but  to  render  it  permanent  some  bank 
protection  should  be  built  along  the  Alabama  side  of  the  river  above 
the  bar.  . . , 

A map  showing  conditions  in  1890  and  1898  is  herewith  submitted. 

RECOMMENDATIONS  AND  ESTIMATES. 


Four  boats  have  been  run  weekly  between  Columbus,  Ga.,  and  Apa- 
lachicola, Fla.,  going  up  the  Flint  River  to  Bainbridge,  Ga.,each  trip; 
therefore  the  commerce  of  the  Chattahoochee  River  warrants  a good 
channel. 

It  is  recommended  that  all  the  old  works  of  improvement  be  put  into 
good  repair,  and  that  the  necessary  new  works  be  pushed  as  rapidly 
as  possible.  In  order  to  do  this,  the  plant  must  be  made  efficient  by 
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rebuilding  the  hulls  of  pile-driver  barge  and  flatboat  and  the  acquisi- 
tion of  a small  dredging  machine  and  two  dump  scows.  Since  the 
Flint,  Chattahoochee,  and  Apalachicola  rivers  are  all  one  system,  it 
would  be  wise  economy  to  build  a dredge  for  their  joint  use.  The  cost 
of  such  a dredge  and  appliances  would  be  about  $15,000. 

The  estimated  cost  of  what  is  contemplated  for  the  Chattahoochee 
River  is  as  follows : 


Dredge  and  scows  (half  cost) $7  500 

Removal  of  annual  accumulation  and  snags,  logs,  etc 5 000 

Rebuilding  hulls  of  pile  driver  and  flatboat 5*  000 

Repairs  to  works  at  Hospital,  Upatoie,  Shell  Creek,  etc 25*000 

Excavating  and  controlling  the  channel  in  and  near  St.  Francis  Bend.*.  .. .”]  3o’  000 
Excavation  of  rock,  etc.,  at  Rock  Island,  Kings  Rock,  etc 21,  000 


Total 93,500 


This  amount  can  be  expended  judiciously  and  advantageously  during 
the  fiscal  year  ending  June  30,  1900.  0 


Money  statement. 

July  1,  1897,  balance  unexpended.... 

June  30, 1898,  amount  expended  during  fiscal  year. . . 

July  1, 1898,  balance  unexpended 

July  1, 1898,  outstanding  liabilities 

July  1, 1898,  balance  available 


$12, 535. 91 
11,  929.  01 


606. 90 
60. 10 


546. 80 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1900  93  500.  00 
Submitted  in  compliance  with  requirements  of  sections  2 of  river  and  ’ 

. harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 


Appropriations. 


February  24, 1835 $2, 000 


Chattahoochee  and  Flint  rivers : 

June  23,  1874 25,000 

March  3, 1875 25,  000 

August  14, 1876 20,  000 


Total *70,000 


June  18,  1878 18,000 

March  3, 1879 15,  000 

June  4,  1880 20,000 


March  3, 1881 $20,  000 

August  2, 1882 25,000 

July  5, 1884 . 35  000 

August  5,  1886 20,000 

August  11, 1888 20,  000 

September  19, 1890 20,  000 

July  13,  1892 125,000 

August  18, 1894 130,  000 

June  3,  1896 125,000 

Total 273,  000 


* Of  the  joint  appropriations  $52,000  was  expended  on  the  Chattahoochee  River 
1 Of  each  of  these  appropriations  $5,000  was  to  be  expended  between  West  Point 
and  Franklin. 


COMMERCIAL  STATISTICS. 

The  commercial  statistics  for  the  Chattahoochee  River  are  so  combined  with  those 
of  the  Flint  River  that  a separation  is  impossible,  and  reference  is  made  to  that 
river  for  figures. 
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IMPROVEMENT  OF  CHATTAHOOCHEE  RIVER,  GEORGIA  AND  ALABAMA, 
BETWEEN  WEST  POINT  AND  FRANKLIN. 

DESCRIPTION. 

This  section  of  the  Chattahoochee  River  is  38  miles  long.  It  is 
divided  into  a series  of  pools,  varying  from  one-half  mile  to  5 or  6 miles 
in  length,  by  rock  shoals  and  rapids,  some  of  which  have  a fall  as  great 
as  8 feet  in.  a mile.  The  width  of  the  pools  is  from  300  to  500  feet,  and 
their  depth  not  less  than  4 feet.  The  width  of  the  stream  at  the  shoals 
is  from  800  to  1,000  feet,  and  the  depth  of  the  water  is  only  a few  inches. 

PROJECT  OF  IMPROVEMENT. 

The  river  and  harbor  act  of  September  19,  1890,  provided  for  a pre- 
liminary examination  of  this  section  of  the  Chattahoochee.  As  a result 
of  this  examination,  made  in  November,  1890,  it  was  recommended  that 
a survey  be  made  for  the  purpose  of  founding  a project  of  improvement 
and  estimate  of  cost.  The  division  engineer  and  the  Chief  of  Engineers 
did  not  agree  to  this,  so  no  survey  was  ever  made. 

The  river  and  harbor  act  of  July  13,  1892,  allotted  $5,000  from  the 
general  appropriation  from  the  Chattahoochee  River  to  be  spent  on 
this  section. 

In  response  to  a call  for  a project  for  the  expenditure  of  this  sum,  the 
following  was  submitted  on  July  26,  1892 : 

To  remove  the  lesser  rock  shoals,  sand,  and  gravel  bars  by  excava- 
tion and  works  of  contraction;  to  remove  overhanging  trees  from  the 
banks,  and  snags,  logs,  and  other  obstructions  from  the  channel,  and 
to  overcome  the  more  serious  obstructions  by  the  construction  of  locks 
and  dams,  to  give  a minimum  depth  of  3 feet  at  low  water  in  the  chan- 
nel between  West  Point  and  Franklin,  a distance  of  38  miles. 

Recommendation  was  made  “that  a party  be  organized  for  working 
the  shoals  between  West  Point  and  Bently  Mill,  and  continue  working 
until  the  shoals  are  put  in  as  good  condition  as  practicable,  or  until  the 
funds  are  exhausted.”  These  recommendations  were  approved  August 
5,  1892. 

CONDITION  OF  IMPROVEMENT  JUNE  30,  1896. 

A low- water  channel  50  feet  wide  and  3 feet  deep  had  been  obtained 
through  Roberts,  Flat  Rock,  and  Haynes  Island  Shoals. 

WORK  DONE  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1898. 

No  work  was  done  during  the  year. 

RECOMMENDATIONS. 

The  following  recommendations,  made  year  before  last  and  last  year, 
are  renewed : 

As  much  has  been  done  on  this  section  of  the  Chattahoochee  as  can 
be  accomplished  without  undertaking  an  extended  system  of  slack- 
water  navigation.  So  far  as  can  be  learned  there  is  no  commerce  on 
this  part  of  the  river,  hence  the  cost  of  such  expensive  work  would 
not  be  justified.  It  is  recommended,  therefore,  that  further  work  on 
this  part  of  the  river  be  abandoned. 

ENG  98 88 
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As  the  last  allotment  made  is  insufficient  to  do  any  work  on  an 
extended  scale,  it  is  further  recommended  that  nothing  more  be  done 
for  the  present. 

As  this  part  of  the  Chattahoochee  is  not  worth  improving,  no  esti- 
mate for  funds  is  made. 

Money  statement. 


July  1, 1897,  balance  unexpended  — $5?  369. 16 

July  1, 1898,  balance  unexpended 5, 369. 16 


APPROPRIATIONS. 

An  allotment  of  $5,000  was  made  from  the  river  and  harbor  act  of  July  13,  1892,  a 
second  of  the  same  amount  from  the  act  of  August  18, 1894,  and  a third  of  the  same 
amount  from  the  act  of  June  3,  1896.  In  all,  $15,000  has  been  given  to  this  part  of 
the  river. 


R 6. 

IMPROVEMENT  OF  CHOCTAWHATCHEE  RIVER,  FLORIDA  AND  ALABAMA. 

DESCRIPTION. 

The  part  of  the  river  considered  for  improvement  is  that  from  the 
mouth  to  Newton,  Ala.,  an  estimated  length  of  162  miles.  It  may  be 
divided  into  four  sections : (1)  From  the  mouth  to  Caryville,  where  the 
Pensacola  and  Atlantic  Eailroad  crosses  the  river,  100  miles;  (2)  from 
Caryville  to  Geneva,  25  miles;  (3)  from  Geneva  to  Hollis  Bridge,  30 
miles;  (4)  from  Hollis  Bridge  to  Newton,  7 miles. 

The  section  below  Caryville  runs  through  a sparsely- settled  country, 
where  the  business  is  almost  exclusively  the  cutting  and  rafting  of 
timber. 

The  second  section  is  the  most  used,  nearly  all  of  the  commerce  of 
the  stream  being  here. 

The  third  section  is  used  as  far  as  Pate  Landing  (25  miles  above 
Geneva)  when  freight  is  offered  at  favorable  stages  of  water. 

The  fourth  section  can  not  be  used  during  low  stages  of  water. 

The  second  and  third  sections  were  of  very  difficult  navigation,  as 
the  channel  was  greatly  obstructed  by  snags  and  logs.  During  times 
of  low  water  sand  bars  offered  an  additional  hindrance  to  the  commerce 
of  the  stream.  A series  of  nine  shoals,  formed  by  strata  of  compact 
blue  clay,  makes  low-water  navigation  impossible  between  Hollis 
Bridge  and  Newton.  When  the  project  for  the  improvement  of  the 
Choctawhatchee  River  was  adopted  the  town  of  Newton  was  dependent 
on  the  river  for  communication  with  the  outside  world.  The  Alabama 
Midland  Railway  has  been  completed  since  then  from  Montgomery, 
Ala.,  to  Bainbridge,  Ga.  This  road  passes  through  Newton,  conse- 
quently the  urgent  necessity  for  improving  the  fourth  section  of  the 
river  exists  no  longer. 

THE  ORIGINAL  CONDITION  OF  THIS  CHANNEL. 

Before  work  was  commenced  on  this  river  the  channel  way  was  much 
obstructed  by  large  and  dangerous  snags,  by  sunken  logs,  by  over- 
hanging trees,  and  by  shoal  bars,  which  consist  of  gravel  and  coarse 
sand. 
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This  much  obstructed  channel  way  was  not  at  all  available  for  the 
amount  of  commerce  which  passes  between  Caryville,  Fla.,  a station 
on  the  Pensacola  and  Atlantic  Railroad,  and  the  town  of  Geneva,  Ala., 
which  is  entirely  dependent  on  the  river  for  the  receiving  and  shipping 
of  supplies  and  products. 

PROJECT. 

The  project  of  the  improvement  of  the  Choctawhatchee  River  pro- 
poses to  obtain  a low-water  navigable  channel  from  the  mouth  of  the 
river  to  Newton,  Ala.,  by  the  removal  of  logs  and  snags  from  the  chan- 
nel and  overhanging  trees  from  the  banks,  by  cutting  through  the  rock 
shoals,  and  deepening  sand  bars  through  the  medium  of  contraction 
works  and  protection  for  the  shores. 

This  project  has  since  been  amended  to  require  a draw,  approved  by 
the  Secretary  of  War,  to  be  placed  in  Hollis  Bridge  before  any  money 
may  be  spent  above  this  bridge. 

The  estimated  cost  of  the  project  of  1872  was  $34,332.  This  estimate 
revised  in  1880  increased  the  cost  to  $112,832. 

OPERATIONS  TO  JUNE  30,  1897. 

A condensed  account  of  the  work  done  on  this  river  from  1874  to 
June  30,  1895,  may  be  found  in  the  Report  of  the  Chief  of  Engineers 
for  1896,  Part  III,  pages  1366-1370. 

1896.  — No  works  of  contraction  were  carried  on.  The  snag  boat 
made  two  trips  over  the  river  from  Caryville,  Fla.,  to  Geneva,  Ala. 
The  most  dangerous  obstructions  were  removed  on  the  first  trip.  The 
second  trip  saw  the  removal  of  practically  all  snags  and  logs  from  the 
channel. 

The  following  obstructions  were  cleared  out:  Thirty-nine  overhang- 
ing trees  felled  and  cut  up,  28  trees  felled  and  pulled  back,  61  stumps 
leveled  on  bank,  241  logs  removed  from  drift  piles,  306  stumps  removed 
from  drift  piles,  741  snags  and  965  logs  taken  from  the  river. 

1897.  — The  snag  boat  made  two  trips  between  Caryville  and  Geneva 
between  August  17, 1896,  and  January  9, 1897.  The  following  obstruc- 
tions were  removed:  Two  hundred  and  fifty  logs  from  drift  piles,  1,027 
logs  from  the  river,  206  stumps  from  the  channel,  106  stumps  leveled 
on  the  banks,  652  snags  from  the  channel,  97  overhanging  trees  felled 
and  cut  up,  285  overhanging  trees  pulled  back,  1 overhanging  tree 
trimmed,  10  cubic  yards  of  rock  removed  from  the  channel,  all  at  a total 
cost  of  $2,749.52. 

CONDITION  OF  IMPROVEMENT  JUNE  30,  1897. 

The  condition  of  the  river  is  now  much  as  it  was.  Boats  run  regu- 
larly at  low  water  between  Caryville  and  Geneva,  even  at  night. 

Some  of  the  contraction  and  training  works  are  in  need  of  repairs  and 
extension.  The  materials  of  which  they  are  made  are  not  very  durable 
as  a rule,  consequently  much  has  to  be  done  in  the  way  of  renewal  and 
rebuilding.  These  works  have  done  such  excellent  service  in  the  past 
and  have  accomplished  so  much  at  exceedingly  small  cost  that  it  is  most 
economical  and  advantageous  to  keep  them  in  good  condition. 

OPERATIONS  DURING  THE  YEAR  ENDING  JUNE  30,  1898. 

As  no  funds  were  available  for  work,  the  public  property  only  was 
cared  for. 
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RECOMMENDATIONS  AND  ESTIMATES. 

Mr.  Turtle,  tlie  assistant  engineer  in  local  charge  of  this  river,  says : 

It  is  respectfully  recommended  that  the  snag  boat  he  kept  at  work  each  season 
removing  such  obstructions  as  are  brought  into  the  river  during  the  high  stages  of 
water,  and  that  the  pile  driver  be  employed  for  about  two  low- water  seasons  con- 
tinuing contraction  works  at  a few  of  the  shoalest  bars  and  preventing  caving  banks 
by  driving  longitudinal  rows  of  piles. 

The  character  of  the  contraction  works  and  bank  protection  employed  have  secured 
very  satisfactory  results,  and  their  continuance  is  recommended. 

The  necessary  work  of  maintenance  is  growing  less  each  year,  and  in  the  future 
the  snag  boat  can  greatly  assist  in  placing  contraction  work. 

To  obtain  economical  and  most  permanent  results,  this  work  should  be  prosecuted 
for  a few  seasons  without  any  delay,  after  which  the  work  of  maintenance  alone  would 
be  required. 

Contraction  works  should  be  put  in  at  several  bars,  and  it  should  be  done  before 
the  present  plant  now  on  hand  for  that  purpose  becomes  unserviceable.  A pile-driving 
barge  and  quarter  boat  were  built  for  this  class  of  work  in  1892,  and  since  then  the 
funds  admitted  of  but' one  season’s  work  with  them. 

If  the  next  sum  appropriated  for  this  improvement  be  such  as  to  justify  pushing 
works  of  contraction  for  two  seasons,  this  portion  of  the  plant  might  be  disposed  of, 
or  its  decay  would  not  be  of  much  importance. 

I agree  fully  with  Mr.  Turtle.  It  is  now  six  years  since  the  pile- driving 
barge  and  the  quarter  boat  were  built,  and  during  this  time  the  small 
appropriations  made  for  this  river  have  allowed  the  use  of  these  vessels 
for  one  season  only.  The  wastefulness  of  such  a course  is  manifest  to 
the  least  thinking.  Five  years  of  deterioration  to  one  of  work ! 

The  sum  of  $20,000  can  be  expended  economically  and  advantage- 
ously during  the  year  ending  June  30, 1900,  to  be  used  as  follows: 

Snagging,  etc - - . $4,  000 

Repairs  to  present  works „ 4 000 

New  contraction  works 12*  000 

Total 20,  000 


Money  statement. 


July  1, 1897,  balance  unexpended $q  638. 39 

June  30, 1898,  amount  expended  during  fiscal  year 879. 84 

July  1, 1898,  balance  unexpended 758. 55 

July  1, 1898,  outstanding  liabilities 50. 00 

July  1, 1898,  balance  available , 708. 55 


{Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1900  20,  000. 00 
Submitted  in  compliance  with  requirements  of  sections  2 of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 


Appropriations. 


March  3, 1833 $5,000.00 

June  15,  1844,  for  Choctaw- 
hatchee  and  Holmes  rivers.  10,  000. 00 

June  25, 1874  5,  000.  00 

March  3, 1875 5,  000. 00 

August  4, 1876 5, 000. 00 

March  3, 1879.. 5,000.00 

June  14, 1880  7,  000.  00 

March  3, 1881 10,000.00 

August  2, 1882 18,  000.  00 

July  5, 1884 15,000.00 

August  5, 1886 15,000.00 


August  11, 1888 $10, 000. 00 

September  19, 1890 12, 500.  00 

J uly  13, 1 892 12,  500.  00 

August  18, 1894 6,  000.  00 

June  3, 1896  5,  000.  00 


< Total 146,  000. 00 

Carried  to  the  surplus  fund, 

1852 2, 123.  38 


Balance 


143, 876. 62 
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COMMERCIAL  STATISTICS. 


Captain  Z.  T.  Morris  and  the  Geneva  Transportation  Company,  of  Geneva,  Ala., 
and  Capt.  J.  C.  Davis,  of  Vernon,  Fla.,  report  the  following  commercial  statistics  for 
the  fiscal  year  ending  June  30,  1898: 


Stern- wheel  steam- 
boats. 

Registered 

tonnage. 

Draft. 

Round 

trips. 

Between — 

Light. 

Loaded. 

Ann  Alt  

104 
39.  37 
42. 49 
29 

95.  56 
61.39 

Inches. 

22 

18 

16 

14 

16 

20 

Inches. 

36 

30 

30 

30 

24 

42 

81 

25 

105 

118 

125 

18 

jGeneva,  Ala.,  and  Caryville,  Fla. 
Vernon,  Fla.,  and  Pensacola,  Fla. 

Mary  Alice 

Ruth 

Teedle  Clark 

•Toe  Davis 

Vernon 

FREIGHT  CARRIED. 


Articles. 

Quantity. 

Tons. 

Fertilizers sacks.. 

9, 237 
24,  000 
325 
7, 100 
23, 878 
33,  450 
250,  000 
59, 622 
13,  477 
1,  305 

2,  309 
2, 400 
56 
71 
1,190 
2,  954 
500 
9,  937 
2,  695 
196 

Provisions packages . - 

Lumber feet.  B.  M . . 

Miscellaneous  freight packages.. 

Turpentine do 

Total  

22,  308 

The  estimated  value  of  the  above  freight  in  round  numbers  is $1,  400, 000 

The  estimated  value  of  logs  and  timber  is «•. 1, 000, 000 

Total 


2, 400, 000 


R 7* 

IMPROVEMENT  OF  PENSACOLA  HARBOR,  FLORIDA. 

DESCRIPTION  AND  CONDITION  BEFORE  IMPROVEMENTS  WERE 

BEGUN. 

Pensacola  Harbor,  the  finest  harbor  on  the  Gulf  of  Mexico,  is  at  the 
extreme  western  end  of  the  State  of  Florida. 

Pensacola  Bay  is  a large  sheet  of  water  of  irregular  shape,  sepa- 
rated from  the  Gulf  of  Mexico  by  Santa  Rosa  Island,  which  is  part  of 
the  littoral  cordon  of  the  Gulf. 

Between  Santa  Rosa  Island  and  the  mainland  lies  Santa  Rosa  Sound, 
a strip  of  water  37.5  miles  long  and  varying  in  width  from  an  eighth 
of  a mile  to  2 miles. 

A long  tongue  of  land  making  in  from  the  eastward  separates  Santa 
Rosa  Sound  from  the  greater  part  of  Pensacola  Bay.  North  of  this 
tongue  of  land  Pensacola  Bay  divides  into  two  arms,  which  have  their 
axes  nearly  north  and  south.  The  west  arm  is  called  Escambia  Bay, 
into  the  northern  end  of  which  empties  Escambia  River.  The  eastern 
arm  is  in  two  parts — East  Bay,  with  its  extension  northward,  called 
Blackwater  Bay. 

Pensacola  Bay  is  24  miles  long  from  the  extreme  eastern  end  of  East 
Bay  to  the  entrance  from  the  Gulf.  Its  total  water  surface,  including 
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Escambia,  East,  and  Blackwater  bays  and  the  western  part  of  Santa 
itosa  Sound,  is  about  150  square  miles. 

The  entrance  to  Pensacola  Bay  is  at  the  extreme  western  end  of 
Santa  Bosa  Island.  The  bay  lies  wholly  to  the  east  of  the  entrance. 
The  passage  through  the  gorge  of  the  entrance  is  very  deep,  reaching 
at  one  point  as  much  as  52.5  feet.  Inside  of  the  entrance  and  for  a 
distance  of  9 or  10  miles  vessels  drawing  30  feet  of  water  can  move 
easily  and  safely. 

It  is  not  easy  to  gain  entrance  to  the  bay.  Access  thereto  is  denied 
by  a bar  on  which  there  is  rarely,  even  at  the  deepest  point,  more  than 
21  feet  of  water  at  mean  low  tide.  This  bar  is  roughly  elliptical  in 
shape.  Starting  from  the  shore  to  the  west  of  the  entrance,  at  a point 
1,900  feet  beyond  the  front  beacon  of  the  McBee  range,  the  axis  of  the 
bar  swings  around  gradually  to  a point  on  the  shore  line  rather  more 
than  4,500  feet  to  the  east  of  Fort  Pickens.  This  curve  maybe  divided 
into  two  unequal  parts,  one  about  two-thirds  of  its  development  from 
the  west,  the  other  about  one-third  from  the  east,  the  point  of  division 
being  nearly  midway  between  the  18-foot  curves  and  in  a depth  of  21 
feet,  more  or  less,  according  to  circumstances.  The  western  two-thirds 
of  the  bar  is  called  the  Caucus  Shoal $ the  eastern  third  is  called  the 
East  Bank.  Inside  of  this  bar  a shoal  makes  out  from  the  western 
end  of  Santa  Eosa  Island.  It  is  called  the  Middle  Ground.  It  has  its 
axis  nearly  north  and  south. 

The  passageway  between  the  Caucus  Shoal  and  the  East  Bank  is 
called  the  outer  bar  $ that  between  the  Caucus  Shoal  and  the  Middle 
Ground  is  called  the  inner  bar.  A cut  has  been  dredged  several  times 
to  a depth  of  24  to  26  feet  across  the  inner  bar.  As  its  axis  made 
always  a wide  angle  with  the  direction  of  the  currents,  especially  those 
of  the  ebb,  the  cut  has  closed  up  again  soon  after  each  opening. 

The  passageways  across  the  outer  and  inner  bars  have  been  nar- 
rowed gradually.  The  nearest  points  of  the  various  curves  of  depth 
have  had  the  following  distances  between  them  at  the  dates  mentioned : 


Inner  bar. 


Distance  between— 

1822. 

1856. 

1890. 

1895. 

1896. 

1897. 

12-foot  curves 

Yards. 
2, 050 
1,400 
1, 125 

Yards. 
1,525 
1,  350 
1, 050 

Yards. 
2, 050 
225 
a 667 

Yards. 
2,000 
367 
a 133 

Yards. 

Yards. 

18-foot  curves 

a 213 
6 367 

210 
a 62 

21-foot  curves _ „ 

a These  measurements  are  taken  along  the  sailing  line.  All  the  others  are  across  it. 

6 This  measurement  is  between  the  outside  lines.  Between  them  the  water  shoals  twice  to  less  than 
21  feet  and  deepens  once  to  more  than  22  feet. 


Outer  bar. 


Distance  between — 

1822. 

1856. 

1890. 

1895. 

1896. 

1897. 

18-foot  curves 

Yards. 
1,  925 
950 
875 

Yards. 
1,100 
500 
1, 075 

Yards. 

850 

350 

1,000 

Yards. 
693 
210 
1, 157 

Yards. 
775 
355 
1,  017 

Yards. 
666 
57 
1, 133 

21-foot  curves 

24-foot  curves 

In  this  table  the  distance  between  the  24-foot  curves  is  measured  in 
the  direction  of  the  sailing  lines.  The  distances  between  the  other 
curves  are  taken  across  the  sailing  lines  to  the  nearest  points  of  the 
curves. 
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Up  to  1856,  at  least,  vessels  drawing  not  more  than  18  to  20  feet  of 
water  could  beat  into  the  bay. 

PROJECTS. 

Project  of  1877.  — This  project  included  only  the  removal  of  four 
wrecks,  these  being  a ship  of  1,200  tons,  wrecked  on  the  Middle  Ground 
in  1869;  a bark  of  900  tons,  wrecked  alongside  of  the  preceding  in 
March,  1872;  a steamer  of  375  tons,  wrecked  about  half  a mile  south 
of  the  light  house  in  1864;  a pilot  boat  of  34  tons,  sunk  in  4^  fathoms 
of  water  1 mile  north-northeast  of  the  outer  bar  buoy  on  May  31,  1875. 

Project  of  1878. — This  project,  as  definitely  presented,  was:  First, 
to  remove  the  above  wrecks  by  contract;  second,  to  make  an  examina- 
tion or  survey  to  determine  the  most  advantageous  expenditure  of  any 
remaining  balance  of  the  appropriation  or  for  further  recommendations 
for  improvements. 

Project  of  1881. — This  project  was  presented  by  the  Board  of  Engi- 
neers of  February  12,  1881.  It  provided  for  dredging  a channel  300 
feet  wide  and  24  feet  deep  at  mean  low  water  across  the  inner  bar,  and 
for  protecting  the  shore  line  near  Fort  McRee  from  further  abrasion  by 
the  construction  of  jetties  and  works  of  shore  protection,  with  the  view 
of  preventing  further  injurious  changes  in  the  tidal  currents  and  also 
of  retaining  the  position  for  defensive  purposes.  The  water  on  the 
inner  bar  was  then  only  19.5  feet  deep.  This  project  will  be  found  in 
full  in  the  Report  of  the  Chief  of  Engineers  for  1881,  page  117. 

Project  for  1891. — This  project,  x^repared  by  a special  Board  of  Engi- 
neers, was  presented  July  16,  1891.  It  provides,  briefly,  for  the  build- 
ing of  two  jetties,  one  from  the  west  end  of  Santa  Rosa  Island,  the  other 
from  the  west  side  of  the  entrance  of  the  bay,  the  jetties  to  have  shore 
arms  normal  to  the  water  line  of  the  shore  and  to  be  of  such  length  as 
to  bring  their  outer  ends  4,500  feet  apart  when  finished.  The  jetties 
from  the  ends  of  the  shore  arms  are  to  follow  as  nearly  as  possible  the 
line  of  the  ebb  currents,  and  to  converge  toward  each  other  so  that  the 
distance  between  them  at  their  outer  ends  should  be  3,500  feet.  Dredg- 
ing to  hasten  the  opening  of  the  new  channel  is  also  a part  of  the 
scheme.  The  full  report  of  this  Board  may  be  found  in  the  Report  of 
the  Chief  of  Engineers  for  1891,  page  1723. 

First  amendment  to  the  project  of  1891. — A special  Board  of  Engineers, 
appointed  u to  reconsider  the  project  for  the  improvement  of  the  harbor 
of  Pensacola,  Fla.,”  presented  its  report  on  August  20,  1895.  This 
Board  made  no  change  in  the  project  of  1891.  It  recommended  “that 
the  engineer  officer  in  charge  be  directed  to  take  the  necessary  steps 
to  secure  immediately  the  use  of  one  of  the  powerful  hydraulic  dredges 
now  owned  by  the  United  States,  and  to  open  a channel  26  feet  deep 
at  mean  low  water  and  as  wide  as  practicable  on  the  line  of  the  deepest 
water  across  Caucus  Shoal,  approximately  on  the  line  of  the  axis  of 
the  jetty  channel  recommended  by  the  Board  of  1891,  and  that  he  be 
authorized  to  use  for  this  purpose  as  much  of  the  funds  now  available 
as  may  be  necessary.”  This  report  may  be  found  in  the  Report  of  the 
Chief  of  Engineers  for  1895,  page  1657. 

Second  amendment  to  project  of  1891. — This  amendment  was  submitted 
by  the  same  Board  that  recommended  the  first  amendment,  one  officer 
having  been  added  to  the  Board.  It  is  as  follows: 

1.  The  Board  recommends  that  all  funds  now  available  be  expended  in  continuing 
the  work  of  dredging  across  Caucus  Shoal. 

2.  If  funds  sufficient  for  the  construction  of  a suitable  dredge  and  for  its  opera- 
tion for  a period  of  at  least  two  years  be  made  available  by  the  next  river  and  har- 


1400  REPORT  OF  TLIE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 

bor  act,  the  Board  recommends  that  such  a dredge  be  built  and  a channel  opened 
across  Caucus  Shoal,  at  least  300  feet  wide,  haying  a least  mean  low-water  depth  of 
30  feet,  with  such  side  slopes  as  the  material  will  assume. 

Until  a channel  be  opened  by  dredging  across  Caucus  Shoal,  as 
herein  proposed,  the  Board  recommends  that  the  construction  of  jetties 
for  its  economical  maintenance  be  not  further  considered. 

The  existing  conditions  at  the  western  end  of  Santa  Rosa  Island  and 
near  Fort  McRee  should,  however,  be  maintained  by  the  construction, 
if  necessary,  of  suitable  shore  protection,  which  may  be  utilized  as 
bases  for  jetties  should  their  construction  become  imperative. 

OPERATIONS  TO  JUNE  30,  1897. 

A brief  resume  of  the  operations  at  Pensacola  up  to  June  30, 1895, 
can  be  found  in  the  Report  of  the  Chief  of  Engineers  for  1896,  Part  II, 
pages  1375-1377.  ’ 9 

1896.  — The  United  States  dredge  Gedney  was  sent  from  New  York  to 
Pensacola,  where  it  began  work  on  the  channel  across  Caucus  Shoal  on 
October  23,  1895.  It  continued  work  as  weather  and  repairs  allowed 
until  the  close  of  the  year.  A full  account  of  its  work  and  the  cost 
thereof  is  given  in  the  Report  of  the  Chief  of  Engineers  for  1896,  Part 
III,  pages  1377-1389. 

1897. — The  Gedney  was  still  at  work  at  the  beginning  of  the  year 
dredging  in  the  Caucus  Channel.  Operations  were  suspended  by  rea- 
son of  heavy  weather  on  July  2, 1896,  and  were  not  resumed  until  July 
13.  The  rudderstock  was  broken  on  July  17.  The  vessel  had  to  go  to 
New  Orleans  for  repairs;  it  did  not  return  until  August  2.  Meanwhile, 
Colonel  Gillespie  requested  that  it  be  returned  to  New  York,  so  no 
further  dredging  was  done. 

An  agreement  was  made  with  the  Rittenhouse  Moore  Dredging  Com- 
pany of  Mobile,  Ala.,  to  remove  200,000  cubic  yards  at  10  cents  a yard. 
This  amount  was  increased  subsequently  to  300,000  cubic  yards.  Work 
was  begun  on  April  20,  1897;  it  was  still  going  on  at  the  close  of  the 
year. 

The  preparation  of  plans  and  specifications  for  a dredge  was  going 
on  during  all  the  latter  half  of  the  year. 

CONDITION  OF  THE  IMPROVEMENT  JUNE  30,  1897. 

The  agreement  with  the  Rittenhouse  Moore  Dredging  Companyof 
Mobile  for  removing  300,000  cubic  yards  of  sand  from  the  new  channel 
through  the  Caucus  Shoal  expired  July  19,  1897,  at  which  time  the 
least  depth  in  the  channel  was  23.4  feet  and  the  least  width  was  85  feet. 

OPERATIONS  DURING  THE  YEAR  ENDING  JUNE  30,  1898. 

Dredging.— Work  was  going  on  at  the  beginning  of  the  year  under 
an  agreement  with  the  Rittenhouse  Moore  Dredging  Company  at  the 
price  of  10  cents  per  cubic  yard.  The  stipulated  amount  of  work  came 
to  an  end  on  July  19,  1897,  300,424  cubic  yards  having  been  removed 
in  all,  and  90,559.3  cubic  yards  from  July  1 to  July  19. 

A shoaling  of  the  north  end  of  the  new  cut  having  been  noticed,  a 
contract  was  made  with  the  Rittenhouse  Moore  Dredging  Company  at 
15  cents  per  cubic  yard,  the  total  cost  to  be  $40,000.  Work  was  begun 
under  this  contract  on  February  8,  1898.  It  is  still  going  on.  The 
total  amount  excavated  to  June  30,  1898,  is  218,787  cubic  yards. 

The  least  depth  in  the  channel  is  25  feet  deep  at  mean  low  water, 
with  a least  width  of  100  feet. 
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The  preparation  of  the  plans  and  specifications  for  the  construction 
of  the  dredge,  which  were  well  under  way  at  the  close  of  the  year  1897, 
were  completed.  They  were  sent  to  the  Chief  of  Engineers  on  Sep- 
tember 7,  1897.  They  were  referred  to  the  Board  of  Engineers,  who 
reported  in  favor  of  a smaller  dredge  on  September  17.  Work  was 
begun  immediately  on  the  smaller  sized  vessel,  of  which  the  plans  and 
specifications  were  sent  to  the  Chief  of  Engineers  on  February  28, 1898. 
They  were  returned  approved  March  21, 1898.  Bids  were  invited  to  be 
opened  on  May  21, 1898.  Only  one  was  received.  This  was  at  too  high 
a figure  to  be  considered. 

Instructions  dated  June  17,  1898,  having  been  received  to  prepare 
specifications  for  dredging  by  contract  in  the  cut  across  the  Caucus 
Shoal,  these  specifications  were  made  up  and  forwarded  to  the  Chief  of 
Engineers  for  his  action  June  22,  1898. 

SURVEY  OF  THE  HARBOR  ENTRANCE. 

This  work  was  begun  on  August  2,  1897,  and  finished  on  October  31, 
1897. 

The  survey  extended  out  to  the  6-fathom  curve,  and  included  an  area 
of  15.4  square  miles.  The  plotting  of  this  survey  is  about  three-fifths 
done.  Work  had  to  be  suspended  on  account  of  the  war  with  Spain, 
as  all  hands  had  to  be  taken  off  for  fortification  work. 

MISCELLANEOUS  WORK. 

The  ranges  marking  various  lines  parallel  to  and  east  and  west  of  the 
axis  of  the  Caucus  Channel  have  all  been  repaired  substantially. 

The  range  lights  marking  the  axis  of  the  Caucus  Channel  were  main- 
tained during  the  year  until  April  28, 1898,  when  they  were  extinguished 
as  a war  measure. 

Repairs  were  made  to  the  buildings  used  by  the  survey  party,  to  the 
boats  and  the  boathouse  belonging  to  the  harbor. 

Other  work  was  done  in  making  maps,  drawings,  and  tracings,  in 
general  office  work,  and  in  caring  for  public  property. 

CONDITION  OF  THE  IMPROVEMENT  JUNE  30,  1898. 

Jetties — The  jetties  near  Fort  McRee  are  still  in  good  condition. 

Channels. — The  old  channel  across  the  inner  and  outer  bars  is  no 
longer  available  for  vessels  of  any  considerable  draft.  The  mean  low- 
water  depth  is  not  more  than  20  feet  over  the  inner  bar,  with  a width  of 
not  more  than  80  feet.  Furthermore,  the  line  of  deepest  water  in  this 
channel  is  quite  crooked  and  can  be  used  only  for  a much  less  draft 
than  20  feet. 

The  channel  cut  through  the  Caucus  Shoal  has  a mean  low-water 
depth  of  25  feet,  with  a width  between  100  and  125  feet.  The  assistant 
engineer  in  local  charge  of  the  harbor  has  tried  to  find  the  dimensions 
of  the  channel,  but  the  state  of  the  water  has  been  such  as  to  make 
accurate  soundings  impossible. 

RECOMMENDATIONS  AND  ESTIMATES. 

It  is  impracticable  to  make  any  clear  recommendation  or  estimate  at 
the  present  time.  If  a reasonable  bid  be  obtained  for  doing  the  work 
called  for  by  the  specifications  submitted  on  June  22,  there  will  not  be 
sufficient  work  left,  in  order  to  complete  the  channel  designed  by  the 
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existing  project,  to  justify  tlie  building  of  a dredge.  Consequently  the 
assumption  will  be  made  that  some  contractor  will  build  a dredge  to  do 
the  work.  If  he  were  to  build  such  a dredge  as  the  one  for  which  bids 
were  asked,  it  would  cost  him  about  $120,000.  His  annual  expenses 
would  be,  if  the  vessels  were  well  built— 


Interest  on  investment $12,  000 

Depreciation  (first  year)  not  over 6,  000 

Running  expenses,  including  minor  repairs 27,  600 

Insurance 1;  800 

Total 47, 400 


Or,  say,  $50,000  in  round  numbers.  Add  to  this  the  pay  of  the  inspec- 
tors, of  the  assistant  engineer  in  local  charge,  the  cost  of  the  survey  of 
the  entrance  to  the  bay,  of  maintaining  lights,  buildings,  office  expenses, 
etc.,  a total  of  $70,000  is  reached  which  can  be  expended  profitably 
during  the  year  ending  June  30,  1900. 

Money  statement. 


July  1, 1897,  balance  unexpended z $224,  083.  94 

June  30, 1898,  amount  expended  during  fiscal  year 65,  263.  94 


July  1, 1898,  balance  unexpended 158,  820. 00 

July  1, 1898,  outstanding  liabilities $615.  52 

July  1, 1898,  amount  covered  by  uncompleted  contracts 18, 868.  67 

19,484.19 


July  1, 1898,  balance  available 139,  335. 81 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1900  70,  000.  00 
Submitted  in  compliance  with  requirements  of  sections  2 of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 


Appropriations. 

June  18, 1878  

March  3, 1879 

June  14, 1880  

March  3, 1881 

August  2, 1882 

July  5, 1884 

10,000 

40,000 

20,000 

50, 000 

55, 000 

August  11, 1888 

September  19, 1890 

July  13, 1892  

August  18, 1894 

June  3, 1896 

25, 000 

75, 000 

100,000 

200,000 

August  5, 1886 

20,000 

Total 

Abstract  of  bids  received  and  opened  by  Maj.  F.  A.  Mahan,  Corps  of  Engineers,  on 
December  13,  1897,  for  dredging  at  the  entrance  of  Pensacola  Bay , Florida. 


No. 

Name  and  address  of  bidder. 

Time  of 
commencing 
work. 

Time  of 
completion. 

Price 
per  cubic 
yard. 

1 

Rittenhouse-Moore  Dredging  Co.,  Mobile, 

Jan.  15,1898 

June  1,1898 

$0.15 

Accepted. 

Ala.  ‘ 

Abstract  of  bids  received  and  opened  by  Maj.  F.  A.  Mahan,  Corps  of  Engineers,  on  May  21, 
1898,  for  construction  of  wooden-hull  seagoing  dredge  for  Pensacola  Harbor,  Florida. 


No. 

Name  and  address  of  bidder. 

Time  of  completion. 

Price. 

1 

The  Bucyrns  Co.,  South  Milwau- 

8  calendar  months  from  date  of  ap- 

$186, 500 

Rejected. 

kee,  Wis. 

proval  of  contract. 
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Alternative  bid. 


No. 

Name  and  address  of  bidder. 

Time  of  completion. 

Price. 

The  Bucyrus  Co.,  South  Milwau- 
kee, Wis. 

12  calendar  months  from  date  of  ap- 

$133, 000 

Rejected. 

proval  of  contract. 

Abstract  of  contracts  in  force. 


Name  and  address  of  contractor. 

Character 
of  work. 

Date  of 
approval. 

Work 
begun — 

Expires— 

Rittenhouse-Moore  Dredging  Co.,  Mobile, 

Dredging . . . 

Jan.  21,1898 

Feb.  15,1898 

Aug.  15, 1898 

Ala. 

Extended  by  authority  of  Chief  of  Engineers. 


COMMERCIAL  STATISTICS. 


The  following  information  has  been  obtained  from  the  collector  of  customs,  port 
of  Pensacola,  Fla. : 

Exports  to  foreign  ports $8,  214,  230 

Exports  to  coastwise  ports 279,  912 

Total  amount  of  exports 8, 494, 142 

Imports  from  foreign  ports 155,  390 

Duties  on  imports  and  miscellaneous  collections 4,  060 


Number. 

Tons. 

362 

84 

369, 380 
79,  295 

Voaool  a ant  Ared  fVnm  cnjifst.wiflA  nort^i  . . 

Total 

446 

448,  675 

Vessels  cleared  for  foreign  ports 

375 

87 

397,  699 
64, 321 

Vessels  cleared  for  co&stwise  ports 

_ . 

462 

462, 020 

Coastwise  exports. 


Quantity. 

Value. 

Lumber  at  $10  per  M feet  B.  M. . 

Coal  at  $2 tons.. 

Pig  iron  at  $10 do . . . 

Shingles  pt  $2  per  TVT  _ _ _ _ __  ......... .M! . . 

8, 414 
91,  750 
280 
1,850 
2,  073 

$84, 140 
183,  500 
2,  800 
3,  700 
8,  292 

Phosphate  at  $4  tons.. 

282, 452 

R 8. 

IMPROVEMENT  OF  ESCAMBIA  AND  CONECUH  RIVERS,  FLORIDA  AND 

ALABAMA. 

DESCRIPTION  AND  CONDITION  BEFORE  IMPROVEMENT. 

These  two  names  apply  to  the  same  river,  which  is  known  by  the 
name  of  Escambia  from  the  boundary  line  between  the  States  of  Ala- 
bama and  Florida  to  the  mouth  of  the  river,  in  Escambia  Bay,  an  arm 
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of  Pensacola  Bay,  and  tlie  Conecuh  north  of  the  Florida  and  Alabama 
State  line. 

An  examination  of  the  part  of  the  river  lying  south  of  the  Alabama 
State  line,  a length  of  100  miles,  was  made  between  the  19th  and  28th 
of  November,  1878.  in  this  distance  the  width  of  the  river  is  rarely 
less  than  150  feet  and  often  increases  to  300  feet.  The  country  through 
which  it  flows  is,  with  but  little  exception,  low,  swampy,  and  subject 
to  overflow  for  several  miles  on  either  side.  At  the  mouth  of  the  river, 
where  it  empties  into  Escambia  Bay,  there  exists  a bar  on  which  the 
depth  of  water  is  not  stated.  The  channel  of  the  river  was  tortuous 
and  was  much  obstructed  by  snags,  logs,  etc.  There  were  also  a few 
points  to  be  cut  off  by  means  of  dredging. 

PROJECT. 

The  improvements  suggested  were  to  dredge  a channel  through  the 
bar  150  feet  wide  and  5£  feet  deep  at  mean  low  tide,  to  remove  other 
obstructions,  and  construct  a few  dikes,  wing  dams,  and  shore  protec- 
tion, so  as  to  give  a good  navigable  channel  of  a minimum  depth  of  5 
feet  throughout  its  entire  length,  at  ordinary  low  water.  The  original 
estimate  of  the  cost  of  the  improvement  was  $87,430. 

OPERATIONS  TO  JUNE  30,  1897. 

The  operations  on  this  stream  from  1880  to  June  30,  1895,  are  given 
briefly  in  the  Eeport  of  the  Chief  of  Engineers  for  1896,  Part  III,  pp. 
1393-1395. 

1896.  — Work  was  carried  on  from  the  beginning  of  the  year  to  Decem- 
ber 20,  1895.  During  this  time  24  overhanging  trees  were  felled  and 
cut  up,  and  4 trimmed;  215  logs  cut  up  and  stumps  leveled  on  banks; 
368  logs  removed  from  drift  piles;  110  stumps,  1,332  snags,  and  43  logs 
removed  from  the  river.  The  total  cost  of  these  operations  was 
$2,757.40.  The  work  extended  over  56  miles  of  the  river,  in  the  part 
most  dangerous  to  rafting  and  most  difficult  to  maintain. 

1897.  — Snag  boat  worked  over  25 J miles  of  river  below  Brewton,  Ala., 
from  August  3 to  December  5,  1896.  During  this  time  32  overhanging 
trees  were  felled  and  cut  up,  7 overhanging  trees  were  pulled  back,  189 
logs  cut  up  or  stumps  leveled  on  bank,  150  stumps  removed,  84  logs 
removed  from  drift  piles,  1,265  snags  removed  irom  river,  142  logs 
removed  from  river,  20  cubic  yards  of  marl  or  clay  excavated,  all  at  a 
total  cost  of  $2,589.85. 

CONDITION  OF  IMPROVEMENT  JUNE  30,  1897. 

The  river  was  in  good  condition  for  rafting,  but  the  bar  at  the  mouth 
was  impassable  for  tugs. 

OPERATIONS  DURING  THE  YEAR  ENDING  JUNE  30,  1898. 

No  work  was  done  during  the  year  except  to  take  care  of  the  prop- 
erty, the  funds  being  practically  exhausted. 

RECOMMENDATIONS  AND  ESTIMATES. 

The  most  necessary  work  on  this  stream  is  the  dredging  of  a channel 
through  the  bar  at  its  mouth.  It  is  impossible  for  tugs  to  go  inside 
the  bar  to  bring  out  the  rafts  which  are  floated  down  the  river.  It  is 
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necessary,  therefore,  to  float  out  the  rafts  and  tie  them  np  in  open  bay. 
There  they  break  loose  sometimes  and  much  valuable  timber  is  lost. 

It  will  cost  $12,000  to  dig  a channel  100  wide  and  8 feet  deep  through 
the  bar. 

The  amount  of  snagging  necessary  to  be  done  in  the  next  year  will 
cost  $12,000. 

The  commerce  of  this  river  amounts  to  more  than  $2,000,000  a year. 
The  amounts  required  to  do  the  necessary  work  on  this  river  are  in  all 
$24,000,  or  about  1 per  cent  of  the  annual  commerce. 


Money  statement. 

July  1, 1897,  balance  unexpended 

June  30, 1898,  amount  expended  during  fiscal  year. .. 

July  1, 1898,  balance  unexpended 

July  1, 1898,  outstanding  liabilities 


$833. 33 
612. 71 


220. 62 
44.  50 


July  1, 1898,  balance  available 176. 12 

[Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1900  24, 000.  00 
1 Submitted  in  compliance  with  requirements  of  sections  2 of  river  and 
I harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 


Appropriations. 


For  Escambia  River: 

March  2,1833..... $5,000 

July  2,  1836  5, 500 

June  14,  1880 - ....  8,000 

March  3,  1881  5,  000 

July  5,  1884  3, 000 

For  Escambia  and  Conecuh  rivers : 

August  2, 1882 12,000 

July  5,  1884 12,  000 

August  5, 1886 12,  000 

August  11,  1888 10,  000 


For  Escambia  and  Conecuh  riv- 


ers— Continued. 

September  19,  1890  $7,  500 

July  13,  1892 8,  000 

August  18, 1894 6,  000 

June  3,  1896 4,000 


Total 98,  000 

Carried  to  the  surplus  fund,  1838.  5, 500 


Balance 92,500 


COMMEKCIAL  STATISTICS. 

The  commerce  of  this  river  is  principally  the  transportation  of  logs,  lumber,  and 
timber,  and  is  carried  to  Pensacola,  Fla.,  for  export.  The  amount  of  this  commerce 
is  stated  to  be  about  60  per  cent  of  the  export  trade  of  the  port  of  Pensacola,  Fla., 
for  the  fiscal  year  ending  June  30,  1897. 


R 9. 

IMPROVEMENT  OF  ALABAMA  RIVER,  ALABAMA. 
DESCRIPTION  AND  CONDITION  BEFORE  IMPROVEMENTS  WERE  BEGUN. 

The  Alabama  River  is  formed  by  the  junction  of  the  Coosa  and  Tal- 
lapoosa rivers,  which  come  together  at  a point  14  miles  above  Mont- 
gomery, Ala.  The  general  direction  of  the  stream  is  southwest  from 
the  junction  of  its  affluents  to  Montgomery j from  Montgomery  to 
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Selma,  Ala.,  it  is  nearly  west,*  from  Selma  to  the  junction  of  the  Ala- 
bama and  Tombigbee  rivers  it  is  slightly  west  of  south.  The  total 
length  of  the  river  is  approximately  310  miles. 

The  normal  width  of  the  Alabama  from  Wetumpka  to  Selma  is  from 
500  to  600  feet.  From  Selma  to  its  junction  with  the  Tombigbee  it  is 
from  700  to  800  feet. 

As  the  river  is  made  up  of  a series  of  pools  and  shoals  alternating 
with  each  other,  its  depth  varies  greatly.  More  than  25  feet  has  been 
found  in  some  pools  and  less  than  2 feet  on  some  of  the  shoals. 

The  fall  of  the  river  is  unknown.  No  survey  has  ever  been  made. 
No  continuous  line  of  levels  has  ever  been  run.  Its  discharge  has 
never  been  determined.  There  are  no  data  available  on  which  to  found 
a systematic  and  comprehensive  scheme  of  improvement. 

The  original  condition  of  the  river  was  very  bad.  It  was  so  obstructed 
by  logs,  snags,  an<j.  fallen  trees  in  the  channel,  by  overhanging  trees  on 
the  banks,  and  by  bars  and  shoals,  on  many  of  which  the  low-water 
depth  was  only  2.5  to  3.5  feet,  that  navigation  was  difficult  and  danger- 
ous at  all  times.  It  was  practicable  only  by  day  during  the  low-w%ater 
season.  Long  detentions  were  frequent  at  shoals  below  Selma,  and 
traffic  was  suspended  between  Selma  and  Montgomery  when  the  water 
was  low. 

PROJECT. 

The  original  project  for  the  improvement  of  this  stream  (see  Report 
of  the  Chief  of  Engineers  for  1876,  Part  I,  p.  498)  looked  toward  mak- 
ing a channel  4 feet  deep  at  low  water,  with  a minimum  width  of  200 
feet.  This  result  was  to  be  obtained  by  removing  logs  and  snags  from 
the  channel  and  overhanging  trees  from  the  banks,  by  cutting  through 
rock  reefs  and  gravel  bars,  by  blasting  and  dredging,  by  deepening 
the  channel  across  sand  shoals  and  bars  by  works  of  contraction,  by 
stopping  the  caving  and  the  washing  of  the  banks  by  shore  protection. 
The  estimated  cost  of  carrying  out  this  project  was  $229,741. 

First  amendment. — The  above  project  was  amended.  (See  Annual 
Report  Chief  of  Engineers  for  1891,  Part  III,  p.  1761.)  The  amended 
project  differs  from  the  original  only  in  the  depth  to  be  obtained.  This 
was  put  at  6 feet  instead  of  4 feet.  The  estimated  cost  of  the  amended 
project  was  placed  at  $386,251.  Snagging  operations  and  the  main- 
tenance of  the  increased  depth  when  obtained  were  estimated  to  cost 
$10,000  a year. 

OPERATIONS  TO  JUNE  30,  1897. 

A brief  account  of  the  operations  on  this  stream  from  1879  to  June 
30,  1895,  is  given  in  the  Report  of  the  Chief  of  Engineers  for  1896, 
Part  III,  pages  1397-1399. 

1896. — All  visible  logs  and  snags  were  removed  from  the  channel,  and 
all  overhanging  trees  from  the  chutes  from  Scotts  Bend,  5 miles  above 
Montgomery,  to  the  mouth  of  the  river.  Work  at  Tate  Shoals,  sus- 
pended on  December  15, 1894,  was  begun  again  in  September,  1895,  and 
completed  during  the  autumn.  A shore  revetment  was  built  on  the 
left  bank  opposite  the  foot  of  the  dike.  The  dike  at  Carter  Shoals 
was  repaired.  A short  dike  was  built  half  a mile  below  Dike  No.  2,  at 
Silver  Creek  Shoals. 

An  account  of  these  works  and  their  cost  is  given  in  the  Report  of 
the  Chief  of  Engineers  for  1896,  Part  III,  pages  1400-1401. 
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A survey  covering  Turkey  Ford,  Mitchell,  White,  Rifleman,  Upper, 
Middle,  and  Lower  Sister  bars  was  made.  The  length  of  river  exam- 
ined was  14.4  miles.  (For  methods  and  cost  see  the  Report  of  the 
Chief  of  Engineers  for  1898,  Part  III,  pp.  1402-1403.) 

1897. — All  visible  logs  and  snags  were  removed  from  the  channel,  and 
all  overhanging  trees  were  cut  or  trimmed  on  the  banks  of  the  various 
bar  chutes  from  Scotts  Bend,  5 miles  above  Montgomery,  to  the  mouth 
of  the  river,  a distance  of  about  298£  miles.  The  snag  boat  worked 
without  interruption  from  July  30  to  November  23,  1896.  A dike  was 
begun  at  Hurricane  Bluff  Bar  on  September  25  and  was  finished  by 
November  15.  A shore  protection  was  built  during  the  same  time  on 
the  left  bank  opposite  the  dike.  The  working  party  was  then  moved 
down  to  Canton  Lower  Bar,  10  miles  below  Hurricane  Bluff,  where  a 
dike  was  finished  by  December  3, 1896.  Work  was  suspended  Decem- 
ber 5 on  account  of  high  water. 

CONDITION  OF  THE  IMPROVEMENT  JUNE  30,  1897. 

The  zero  of  the  gauge,  or  the  low-water  mark  of  this  river,  was 
established  in  1889  from  information  obtained  from  the  pilots  of  the 
steamboat  lines,  from  planters  along  the  river,  and  from  river  men  in 
Montgomery  and  Selma.  This  zero,  or  low-water  mark,  appeared  to 
be  very  nearly  correct  until  the  fall  of  1895.  During  the  fall  of  that 
year  the  river  fell  to  0.8  feet  below  zero,  and  during  that  of  1896  it  fell 
to  1.5  feet  below  the  zero  of  the  gauge  at  Montgomery  and  to  2.25  feet 
below  the  zero  at  Selma.  Owing  to  this  unusually  low  stage  of  the  river 
steamboats  ascended  for  a short  while  only  as  far  as  Prairie  Bluff,  about 
188  miles  above  Mobile,  but  they  made  regular  weekly  trips  to  and  from 
this  point. 

The  entire  length  of  the  river,  so  far  as  snags  and  overhanging  trees 
were  concerned,  was  in  good  condition  when  work  was  suspended. 

The  works  of  contraction,  built  since  1892,  still  remained  in  good 
condition,  and  the  increased  depth  hereafter  reported  was  maintained. 

OPERATIONS  DURING!  THE  YEAR  ENDING  JUNE  30,  1898. 

The  repairs  to  the  snag  boat  Wm.  J . Twining  were  completed  by  July 
10, 1897.  The  crew  was  organized,  and  the  snag  boat  left  Mobile  for  the 
mouth  of  the  Alabama  River,  where  snagging  operations  were  begun 
on  July  14.  This  work  was  continued  until  July  26,  when  it  was  sus- 
pended on  account  of  a considerable  rise,  and  the  boat  went  up  to  Millers 
Ferry  to  await  a fall.  Work  was  resumed  at  this  point  on  August  2, 
and  continued  through  to  Montgomery,  a distance  of  151  miles.  This 
place  was  reached  August  21.  After  coaling,  the  snag  boat  returned 
down  the  river  to  Hollingers  Landing  to  work  over  the  portion  of  the 
river  between  Hollingers  and  Millers  Ferry,  it  having  been  omitted  on 
account  of  the  July  rise.  This  work  was  finished  by  September  7. 

The  funds  available  for  this  improvement  being  practically  exhausted, 
active  operations  were  suspended.  After  rearranging  the  fleet  for  lay- 
ing it  up  at  Millers  Ferry,  housing  in  the  snag  boat  and  the  steamer 
Coosada , and  properly  storing  all  property,  the  crew  of  the  Twining 
was  discharged  on  September  10,  and  the  plant  was  left  in  charge  of 
watchmen. 
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Amount  of  worlc  done  and  its  cost. 


Class  of  work. 

Number. 

Cost  per 
unit. 

Total 

cost. 

1,488 

40 

$0. 094 
.39 

$139. 87 
13.  60 

Overhanging  trees  trimmed 

80 

.003 

.24 

Fallen  trees  cut  up  on  hank  * 

4 

.68 

2.  72 

Logs  cut  up  on  hank 

9 

.08 

.72 

Stumps  cut  level  on  bank 

51 

.15 

7.  65 

KtiiTYma  Y»t*TYnwArl  from  T’i VPiP .............................. 

38 

1.  623 

53.56 

Otuiups  i OU1U  V DU  A A V/AAX  1 1 v ..........  ................  .................. 

Trees  and  snags  removed  trom  river  . . » r ... ........... 

294 

2.  26 

664.  44 

looses  removed  from  river. ..........  ............. ...... ...... ...... ...... 

44 

1.  94 

85.36 

1YT i iP/S  run  by  snag  boat 

666£ 

1. 116 

743.  81 

Miles  of  river  worked  over 

293J 

5. 833 

1,711.97 

Coal  consumed tons . . 

Wood  consumed cords.. 

41 

672 

2. 768 
1.5534 

113.  48 
105.  25 

Total  expenditures  on  account  of  snagging  operations. 

Engineering,  superintendence,  and  labor $1,242.10 


Engineering,  superintendence,  and  labor $1,  242. 10 

Subsistence - 236.08 

Fuel - - 218.73 

Engine  supplies  and  lights 7.  71 

Stationery,  medicine,  etc 7. 35 


Total - 1,711.97 


No  works  of  contraction  for  the  permanent  improvement  of  the  river 
were  built  during  the  year,  nor  were  any  repairs  made  to  those  previ- 
ously constructed,  as  the  balance  of  funds  available  at  the  close  of  the 
fiscal  year  of  1897  was  only  sufficient  for  the  snagging  that  was  abso- 
lutely necessary  and  for  the  preservation  and  repairs  of  the  property 
during  the  year  ending  June  30,  1898. 

The  steamer  Coosada , which  had  been  laid  up  at  Mobile  during  the 
spring  of  1897,  undergoing  repairs,  was  ordered  on  July  14  to  Millers 
Ferry,  where  it  was  laid  up  with  that  portion  of  the  plant  belonging 
to  this  improvement  which  was  at  that  point.  The  towboat  John  Mills , 
laid  up  at  Montgomery,  was  not  in  service  during  the  year. 

CONDITION  OF  THE  IMPROVEMENT  JUNE  30,  1898. 

The  lowest  stage  of  water  during  the  fall  of  1897  was  about  the  same 
as  that  of  1896.  The  gauge  at  Montgomery  read  1.5  feet  and  the  one 
at  Selma  2.2  feet  below  zero,  or  what  had  been  considered  low- water 
mark  previous  to  1895.  This  latter  low- water  mark  was  the  basis  on 
which  the  estimated  cost  of  the  amended  project  was  made,  and  should 
be  borne  in  mind  when  considering  the  present  condition  of  the 
improvement. 

Prairie  Bluff  was,  as  in  1896,  the  head  of  navigation  during  the 
extreme  low-water  season  of  1897,  and  steamboats  made  their  regular 
weekly  trips  to  that  point  except  during  the  prevalence  of  the  yellow 
fever  quarantine. 

All  contraction  works  built  since  1891  are  still  in  fair  condition,  and 
the  increase  in  depth  caused  by  them  is  still  maintained.  The  top 
layer  of  rock  has  been  dragged  off  of  a few  dikes  in  places  by  passing 
drift  and  rafts;  consequently  they  are  below  the  required  height  in  such 
places  and  should  be  repaired. 

The  season  was  excellent  for  snagging  operations,  but  on  account  of 
the  small  amount  remaining  available  for  this  purpose  it  was  of  short 
duration.  The  work  done,  however,  was  very  thorough.  The  drift 
brought  down  the  river  and  the  trees  brought  in  by  slides  and  caving 
banks  during  the  high-water  season  of  1897,  together  with  several 
large  logs  that  had  been  in  the  channel  for  many  years,  were  all  removed 
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and  the  banks  of  the  chutes  were  cleared  of  stumps  and  overhanging 
trees,  as  far  as  possible,  from  the  mouth  to  Montgomery,  a distance  of 
about  293 J miles.  At  the  close  of  the  season  the  river  was  clearer 
of  all  such  obstructions  and  was  in  better  condition  than  ever  before 

known.  . . 

The  condition  of  the  working  plant  belonging  to  this  improvement 
is  as  follows:  The  snag  boat  Wm.  J.  Twining , which  was  overhauled 
and  put  in  thorough  repair  during  the  spring  of  1897,  and  the  towboat 
John  Mills  purchased  in  1895,  are  in  excellent  condition.  The  Mills 
should  be  docked,  and  the  bottom  and  sides  should  be  recalked  for  the 
better  preservation  of  the  boat. 

The  steamer  Coosada , which  was  purchased  in  1891-92  for  the  Lower 
Goosa  River,  and  turned  over  to  and  repaired  at  the  expense  of  this 
improvement,  was  an  old  boat  when  bought  and  is  now  nearly  gone, 
but  will  last  a year  or  two  longer  for  light  work. 

The  snag  boat,  built  in  1886  for  the  Tallapoosa  River,  was  transferred 
to  the  Alabama  on  the  abandonment  of  the  improvement  of  the  former 
river  in  1892.  This  boat  was  used  for  two  seasons  as  a snag  boat  and, 
duiing  1895  and  1896,  as  a quarter  boat  by  the  survey  party.  It  is 
now  in  a sinking  condition.  The  rakes,  gunwales,  and  head  blocks, 
together  with  decks,  are  decayed  throughout.  The  boiler,  steam  cap- 
stan, and  all  iron  work  of  any  value  have  been  removed  for  safety.  The 
boat  is  not  worth  repairing. 

Pile  driver  No.  1 was  the  snag  boat,  built  in  1890,  for  the  Call  aba 
River  improvement,  and  when  that  work  was  abandoned  in  1892  the 
snag  boat  was  transferred  to  the  Alabama  and  used  as  such  during 
one  season.  It  was  then  changed  into  a pile  driver  and  used  for  two 
seasons;  since  1895  it  has  been  utilized  as  a quarter  boat  for  the  dike 
gang.  The  boat  is  in  pretty  fair  condition  except  the  deck,  which  was 
partially  renewed  during  the  fall  of  1897.  With  some  additions  to  and 
a few  changes  in  the  cabin  arrangements  it  will  make  an  excellent 
quarter  boat  for  the  survey  party,  as  it  is  of  light  draft  and  readily 
handled. 

Pile  driver  No.  2,  built  in  1893,  is  in  fair  condition,  and  all  machinery 


in  good  working  order. 

The  hulls  of  the  two  quarter  boats,  built  in  1892,  are  thoroughly 
decayed  and  are  not  worth  repairing.  One  of  them  sunk  twice  during 
the  past  year ; it  was  raised  and  towed  to  a point  three-quarters  of  a mile 
above  Millers  Ferry  and  there  abandoned.  The  other  one  may  possibly 
last  through  another  year.  The  two  stone  barges,  the  brush  barge,  and 
the  two  small  pile  barges,  all  built  in  1892,  have  been  worn  out  by  con- 
stant service  and  are  now  no  longer  suitable  for  transporting  material 
any  distance,  but  can  be  utilized  for  a while  longer  as  lighters  at  the  site 
of  the  works.  The  two  stone  barges,  built  in  1893,  are  still  in  fair  con- 
dition and  will  probably  last  two  more  years.  The  skiffs,  tools,  and 
general  outfit  are  in  good  condition. 

The  following  statement  shows  the  total  expenditures  during  the  fiscal 
year  ending  June  30,  1898: 

Cost  of  snagging  operations $1,711.97 

Care  and  preservation  of  plant : 

Engineering  and  superintendence $1,252.54 

Labor b 866.73 

Materials 92. 57 

Laundry 3.50 

Lights  and  engine  supplies oo 

Subsistence 60.74 

5,  454.  o5 
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Transferring  steamer  Coosada  to  Millers  Ferry $129.  92 

Miscellaneous: 

Finishing  repairs  to  snag  boat  Twining 161  74 

Finishing  repairs  to  steamer  Coosada g'  00 

Previous  liabilities  paid  during  the  year 373]  09 

Outfit  for  the  Twining " ’ ^43] 

Travel,  telegrams,  and  transportation  of  funds 1 ..... .1  9’  39 

Expenses  of  Montgomery  office 794’  97 


Total - 7,284.45 


REMARKS. 

The  present  project  calls  for  practically  a navigable  depth  of  6 feet 
at  low  water  in  the  open  river.  This  depth  can  not  be  obtained,  as  the 
water  is  not  in  the  river.  It  is  very  doubtful  whether  even  4 feet  could 
be  maintained  between  Montgomery  and  Selma. 

There  is  no  survey  of  this  river  in  existence  which  gives  any  infor- 
mation on  which  to  found  a complete  scheme  of  improvement.  Two 
local  surveys  have  been  made,  one  during  the  summer  and  autumn  of 
1895,  covering  a length  of  14.17,  miles  in  which  are  found  these  impor- 
tant bars,  Turkey  Ford,  Mitchell,  White,  Rifleman,  Upper,  Middle,  and 
Lower  Sister;  another  in  the  autumn  of  1896,  covering  9.88  miles  of 
river,  and  covering  Upper  Canton,  Middle  Canton,  Lower  Canton, 
Youngs,  Mixons,  and  McGuires  bars.  These  surveys  were  made  for 
the  purpose  of  obtaining  data  as  to  the  action  of  the  contraction  works 
put  in  at  the  various  bars  mentioned,  not  only  on  the  bars  themselves, 
but  also  on  the  bed  of  the  river  in  their  neighborhood.  There  has 
been  up  to  the  present  time  no  way  of  determining  what  this  action  is. 

RECOMMENDATIONS  AND  ESTIMATES. 

While  much  good  has  followed  at  the  immediate  point  of  application 
of  contraction  works,  it  is  impossible  to  say  what  effect  has  been  pro- 
duced above  and  below  them.  No  surveys  exist  whereby  to  make 
comparisons  except  just  where  the  work  is  done,  and  such  local  surveys 
show  only  the  changes  in  the  depth  at  the  point  where  the  work  stands. 
They  do  not  show  what  has  become  of  the  material  removed  from  the 
bar. 

It  is  quite  as  important,  nay,  it  is  more  important  for  the  engineer  to 
know  what  has  become  of  this  material  and  what  effects  have  been 
produced  at  other  points  than  it  is  to  know  that  the  depth  has  been 
increased.  If  a current  strong  enough  to  scour  out  a sand  or  gravel  bar 
be  brought  to  bear  on  the  bar,  material  must  be  moved  until  a new  chan- 
nel be  obtained  of  such  dimensions  as  will  reduce  the  strength  of  the 
current  to  that  which  is  unable  to  set  in  motion  any  more  of  the  bar. 
But  the  engineer  ought  to  know  what  to  do  with  this  material  before 
he  sets  it  in  motion.  He  should  have  decided  on  some  definite  place 
for  its  deposit  where,  if  it  can  not  be  made  to  assist  in  the  work  of 
improvement,  it  will  at  least  do  no  harm.  A careful  and  accurate 
survey  is  required  to  acquire  this  knowledge.  An  accurate  survey  was 
made  during  the  year  1896  of  the  neighborhood  of  Turkey  Ford, 
Mitchell,  White,  Rifleman,  Upper,  Middle,  and  Lower  Sister  bars.  A 
similar  survey  of  Upper,  Middle,  and  Lower  Canton  bars,  of  Mixons, 
McGuires,  and  Youngs  bars,  was  made  during  the  year  1897.  With 
these  surveys  contraction  works  can  be  laid  out  much  better  than  was 
the  case  formerly,  and  the  results  obtained  can  be  followed  better. 

A small  dredge  and  two  dump  scows  would  be  a valuable  as  well  as 
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an  economical  addition  to  tlie  plant  of  the  Alabama  River.  As  it  is 
now,  when  the  channels  are  cut  through  bars  by  means  of  contraction 
works,  there  is  no  control  over  the  material  which  is  carried  down  the 
stream.  This  material  is  deposited  somewhere  below  and  forms,  fre- 
quently, another  bar,  which  will  have  to  be  removed  in  the  same  manner 
as  the  one  above,  as  is  the  case  at  Silver  Creek  Shoals.  In  some  cases  the 
crest  of  the  bar  gradually  moves  down  the  stream  as  the  dike  is  being 
built,  as  was  the  case  at  Three  Chutes,  Hurricane  Bluff,  Silver  Creek, 
and  Tate  Shoals,  thereby  causing  a length  of  dike  to  be  constructed 
greatly  in  excess  of  what  would  have  been  required  had  the  material 
been  first  removed  by  dredging  and  deposited  elsewhere.  There  are 
also  shoals,  such  as  Soapstone  and  Fishtrap,  where  the  material  is  such 
that  it  can  be  removed  only  by  blasting  and  dredging.  The  low-water 
channels  at  many  bars  and  islands  are  filled  with  sand  during  the  win- 
ter and  spring  freshets  of  every  year,  and  are  gradually  washed  out  as 
the  river  falls,  but  in  some  cases,  as  the  low- water  stage  is  reached,  the 
movement  of  the  sand  is  very  slow  (as  at  Gardner  Island),  and  causes 
much  trouble  and  delay  to  steamboats  for  a short  time.  This  could  be 
relieved  readily  by  a day  or  two  of  work  by  a suitable  dredge.  Further- 
more, cuts  could  be  made  by  dredging  through  bars  where  works  of 
contraction  are  required,  which  would  not  only  give  quick  temporary 
relief  to  commerce,  but  would  also  facilitate  very  greatly  the  handling 
of  barges  deeply  loaded  with  material,  thereby  reducing  very  consid- 
erably the  cost  of  the  work.  The  cost  of  the  improvement  of  the  Three 
Chutes,  Hurricane  Bluff,  and  Shackleford  bars  Avould  have  been  reduced 
at  least  25  per  cent  by  such  dredging.  A dredge  which  would  be  suit- 
able for  this  work  would  cost  about  $12,000,  and  two  dump  scows  would 
cost  about  $2,500  each. 

It  is  believed  that  much  good  might  be  accomplished  by  placing 
across  many  of  the  deep  pools  of  the  Alabama  River,  ground  sills  of  the 
sort  which  have  worked  so  successfully  on  the  Rhone  and  other  Euro- 
pean rivers,  to  raise  the  bottom  and  thus  diminish  the  depth  of  water, 
giving  better  water  in  some  places  over  the  shoals  and  in  other  cases 
increased  currents  for  cutting  away  bars.  These  ground  sills  would  be 
valuable  auxiliaries  to  the  work  of  contraction,  which  have  proved  so 
successful  in  many  cases. 

As  the  river  has  a normal  width  of  500  to  600  feet  from  Wetumka 
to  Selma,  and  of  700  to  800  feet  from  Selma  to  the  mouth,  it  follows  that 
this  width  must  be  reduced  about  350  feet  between  Wetumka  and 
Selma  and  550  feet  for  the  rest  of  the  distance,  in  order  to  obtain  the 
minimum  width  called  for  by  the  project.  The  total  width  of  the  sur- 
face of  the  water  at  many  bars  is  much  less  than  200  feet.  How  then, 
is  a channel  200  feet  wide  to  be  maintained  across  these  bars?  Mani- 
festly, in  part,  by  cutting  down  the  crest  of  the  bar ; in  part  by  reducing 
the  depth  of  water  in  the  pool  above,  and  its  low- water  width.  This 
means  the  construction  of  many  miles  of  low-water  dikes  and  many 
ground  sills  at  great  expense.  Ho  one  can  say  what  is  needed  in  the 
way  of  ground  sills  or  how  many  miles  of  dikes  will  be  required,  as 
there  are  available  no  data  on  the  subject;  hence  the  cost  of  such  works 
can  not  be  given.  As  the  cost  can  not  be  given,  it  can  not  be  said 
whether  the  commerce  of  the  river  will  justify  works  so  extensive. 

Ho  one  can  say  what  to  do,  because  no  one  can  say  what  should  be 
done. 

It  is  estimated  that  $187,000  can  be  expended  profitably  and  advan- 
tageously during  the  year  ending  June  30,  1900. 
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This  estimate  is  divided  as  follows : 


Cost  of  dredging  plant $17,000 

Cost  of  four  stone  barges 10,  000 

Cost  of  two  brush  barges 4/  000 

Cost  of  two  pile  barges 4;  000 

Cost  of  two  quarter  boats 6,?  000 

Ordinary  repairs  to  plant 5,  000 

Care  of  plant 6’  000 

Repair  and  maintenance  of  old  work lo’  000 

Permanent  works  of  contraction 75,  000 

Expenses  of  snagging  operations 10,000 

Expenses  of  dredging  operations 20,  000 

Surveys  preparatory  to  work 15,  000 

Expenses  of  Montgomery  office 5,  000 


Total 187,000 


The  various  barges  and  quarter  boats  called  for  in  the  estimates  are 
to  replace  those,  worn  out  in  service.  All  these  vessels  are  in  such 
condition  as  to  make  it  uneconomical  to  repair  them.  They  are  too 
small  for  their  work,  which  thus  becomes  unnecessarily  expensive. 

The  small  appropriations  given  heretofore  have  not  allowed  a full 
utilization  of  the  working  plant  which  belong  to  the  Alabama  River. 
Two  towboats,  two  pile  drivers,  two  quarter  boats,  two  brush  barges, 
and  four  stone  barges  will  be  again  idle  throughout  the  year  ending 
June  30, 1899,  for  lack  of  funds  necessary  to  keep  them  at  work.  The 
value  of  commerce  on  this  stream  is  large.  It  is  increasing  all  the 
time  as  the  country  becomes  more  populous.  A large  amount  of  cotton 
as  well  as  of  freight  is  defected  from  the  river  business  during  the 
extreme  low- water  season. 

Money  statement. 


July  1,  1897,  balance  unexpended $8,  363. 63 

June  30,  1898,  amount  expended  during  fiscal  year 7, 160.  92 


July  1,  1898,  balance  unexpended 1, 202. 71 

July  1,  1898,  outstanding  liabilities 484. 19 


July  1,  1898,  balance  available 


718.  52 


f Amount  (estimated)  required  for  completion  of  existing  project 246,  251.  00 

J Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J une  30, 1900  187,  000. 00 
I Submitted  in  compliance  with  requirements  of  sections  2 of  river  and 
l harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 


Appropriations. 


June  18,  1878 $25,  000 

March  3, 1879 30,  000 

June  14,  1880 25,000 

March  3, 1881 20,  000 

August  2, 1882 20,000 

July  5,  1884  10,  000 

August  5,  1886 15,000 


August  11, 1888 $20,  000 

September  19, 1890 20,  000 

July  13, 1892 70,000 

August  18, 1894  50,000 

June  3,  1896 40,000 


Total 345,  000 


COMMERCIAL  STATISTICS. 

The  following  statement  of  the  business  done  by  the  steamboats  named  below 
during  the  fiscal  year  ending  June  30, 1898,  has  been  compiled  from  statements  made 
by  Capt.  John  Quill,  of  the  steamers  Nettie  Quill  and  Carrier , and  by  Capt.  T.  H. 
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Moore,  of  the  People's  Line  of  steamers,  plying  between  Mobile  and  Montgomery. 
No  reports  were  rendered  by  the  captains  of  the  steamers  Minnie  Lee  and  Alto : 


Stern -"wheel  steamboats. 

Registered 

Draft. 

Bound 

Passen- 

gers 

carried. 

Between— 

tonnage. 

Light. 

Loaded. 

trips. 

Nettie  Quill  - - - T _ _ _ 

299 

Inches. 

29 

Feet. 

6 

28 

2, 440 

(Mobile,  Selma,  and 

Carrier  

140. 88 

24 

5 

23 

810 

Tinsie  IVToore ....... 

198.  29 

30 

5 

42 

4, 194 

| Montgomery,  .Ala* 

98 

24 

5 

A 11a 

363. 16 

320 

320 

320 

320 

30 

7 

10 

3 

Barge  Title 

10 

3 

Barge  YV  ave. 

10 

3 

Barge  ITellie .............. 

10 

3 

Barge  Mary 

Articles. 


Cotton 

Cotton  seed 

Fertilizers 

Hides  and  skins 

Live  stock 

Lumber 

Staves 

Provisions 

Grain 

Miscellaneous  freight. 
Brick 


.bales.. 

.sacks.. 


sacks.. 

packages.. 
M.. 


Quantity. 

Tons. 

41,  734 

10, 433 

111,  613 

11, 162 

89,  281 

8,  928 

2,  481 

417 

4,  309 

2, 585 

130,  789 

261 

222,  766 

2, 228 

280, 109 

14, 005 

198,  500 

16,  542 

183, 090 

30,  515 

40,  000 

100 

Total]. 


97, 176 


Estimated  value  of  above  freight,  in  round  numbers,  $8,400,000. 

In  addition  to  the  commerce  carried  on  by  the  above  boats,  there  was  a large 
increase  in  the  rafting  business  on  this  river.  Very  great  quantities  of  sawn  and 
hewn  timber,  saw  logs,  lumber,  and  cord  wood  are  rafted  to  Mobile  annually,  but 
available  records  of  this  business  are  not  kept,  and  no  estimate  can  be  made. 


R io. 

IMPROVEMENT  OF  COOSA  RIVER,  GEORGIA  AND  ALABAMA. 

1.  BETWEEN  ROME  AND  THE  EAST  TENNESSEE,  VIRGINIA  AND 
GEORGIA  RAILROAD  BRIDGE. 

DESCRIPTION  AND  CONDITION  BEFORE  IMPROVEMENT. 

The  Coosa  River  is  formed  by  the  Oostenaula  and  Etowah  rivers, 
which  have  their  source  in  the  mountains  of  northern  Georgia.  The 
town  of  Rome,  Ga.,  is  situated  at  their  junction.  The  Etowah  is  not 
navigable.  The  Oostenaula  is  formed  by  the  junction  of  Coosawattee 
and  Conasauga  rivers,  60  miles  northwest  of  Rome.  The  Oostenaula 
and  its  tributary,  the  Coosawattee,  are  navigable  for  light-draft  boats 
the  year  round  from  Rome  to  Carters  Landing,  a distance  of  105  miles. 
These  rivers  have  been  improved  by  works  of  contraction  and  channel 
excavation.  There  would  be  a continuous  water  route  of  transporta- 
tion from  Carters  Landing  to  Mobile,  Ala.,  an  estimated  distance  of  815 
miles,  but  for  the  shoals  and  rapids  on  the  Coosa  River,  distributed  over 
137  miles,  from  Greensport,  Ala.,  to  Wetumka,  Ala.  This  water  route 
includes  the  Coosawattee,  Oostenaula,  Coosa,  Alabama,  and  Mobile 
rivers. 
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Prior  to  1823  the  legislature  of  the  State  of  Alabama  passed  “An 
act  to  improve  the  navigation  of  the  Coosa  River,  and  to  aid  in  its  con- 
nection with  the  Tennessee  waters.”  In  1824  this  act  was  formallv 
approved  by  Congress.  J 

In  1828  Congress  provided  that  any  surplus  of  the  grant  for  improv- 
ing Tennessee  River  should  be  applied  to  the  improvement  of  the  Coosa, 
Cahaba,  and  Black  Warrior  rivers. 

*s  11Qt  probable  that  much,  if  anything,  was  done  under  these  acts, 
although  steamboats  have  been  plying  on  the  upper  Coosa  for  some 
thirty  years.  (See  Report  of  the  Chief  of  Engineers  for  1881.) 

®et^een  Jom.e>  Ga.,  and  Greensport,  Ala.,  an  estimated  distance  of 
173  miles,  the  river  is  of  such  a character  as  to  make  its  improvement 
by  works  of  contraction  and  channel  excavation  entirely  practicable. 

From  Greensport,  Ala.,  to  Wetumka,  Ala.,  a distance  of  137  miles, 
the  improvement  will  require  the  building  of  locks  and  dams  in  con- 
junction with  channel  excavation  and  works  of  contraction. 

PROJECT. 

The  original  project  for  the  improvement  of  the  Coosa  River  contem- 
plated the  opening  of  a continuous  water  route  of  transportation  from 
the  Mississippi  River  to  the  Atlantic  Ocean  by  the  way  of  the  Ohio 
Tennessee,  Coosa,  Etowah,  Ocmulgee,  and  Altamaha  rivers,  with  canals 
from  the  Tennessee  to  the  Coosa  and  from  the  Etowah  to  the  Ocmulgee 
This  was  designated  as  the  “Southern  Route.”  The  low-water  depth 
and  width  of  the  channel  proposed  can  not  be  stated  from  the  records 
at  hand. 

Various  surveys  and  examinations  were  made  between  the  years  1870 
and  1890  of  the  part  of  the  Coosa  under  consideration — i.  e.,  from  Rome, 
Ga.,  to  the  Selma,  Rome  and  Dalton  Railroad  Bridge,  now  known  as 
the  East  Tennessee,  Virginia  and  Georgia  Railroad  Bridge  (hereafter 
in  this  report  the  latter  designation  will  be  used) — an  estimated  distance 
of  245  miles.  The  following  list  gives  the  date  of  each  and  the  estimates 
based  upon  them : 

An  examination  from  Greensport,  Ala.,  to  the  East  Tennessee, 
Virginia  and  Georgia  Railroad  Bridge,  a distance  of  72  miles.  Esti- 
mated cost  of  improvement,  $417,726.75. 

1872.— A survey  from  Greensport,  Ala.,  to  the  railroad  bridge.  Ro 
record  can  be  found. 

1874.— A survey  from  Rome,  Ga.,  to  the  mouth  of  Wills  Creek,  24 
miles  below  Gadsden,  Ala.,  an  estimated  distance  of  137  miles.  Esti- 
mated cost  of  improvement,  $180,000. 

Summing  up.— The  total  estimated  cost  of  the  improvement,  deter- 
mined from  the  above-described  surveys,  is  as  follows : 

From  Rome,  Ga.,  to  the  mouth  of  Wills  Creek,  in  Alabama,  an  estimated 

distance  of  137  miles __  0180  qqq  qq 

From  Greensport,  Ala.,  to  the  East  Tennessee,  Virginia  and  Georgia  Rail-  ’ 

road  Bridge,  an  estimated  distance  of  72  miles 417  726. 75 


.... - - VO  I,  iV 

The  estimated  cost  of  the  improvement  from  Rome,  Ga.,  to  the  rail- 
road bridge  is  given  in  the  Report  of  the  Chief  of  Engineers  for  1877, 
as  follows : 

From  Rome,  Ga.,  to  Wills  Creek,  in  Alabama,  an  estimated  distance  of  137 
miles gyg 

From  Greensport,  Ala.,  to  the  railroad  bridge,  an  estimated  distance  of  72  * 

mUe8 470,668 

552, 347 


Total 
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No  survey  has  been  made  nor  has  an  estimate  been  submitted  for  the 
improvement  of  that  section  of  the  river  between  Wills  Creek  and 
Greensport,  Ala.,  an  estimated  distance  of  36  miles.  The  only  improve- 
ment here  was  made  at  Leota  Reefs,  about  1 mile  above  Greensport. 

1890. A survey  from  Lock  No.  4,  situated  at  the  foot  of  Broken 

Arrow* Shoals,  to  the  East  Tennessee,  Virginia  and  Georgia  Railroad 
Bridge,  a distance  of  48  miles.  Estimated  cost  of  improvement, 
exclusive  of  the  cost  of  Lock  No.  4,  $945,145. 

The  contemplated  improvement  was  to  be  made  by  works  of  con- 
traction at  the  lesser  obstructions  and  locks  and  dams  at  the  greater. 

The  estimates  for  locks  and  dams  were  made  for  structures  with  crib- 
chamber  walls  filled  with  loose  stones  and  masonry  head- and- tail  walls 
laid  in  cement.  The  dimensions  of  the  locks  were  200  feet  between 
miter  sills  and  40  feet  wide.  Before  the  building  of  the  locks  was 
begun  the  length  between  miter  sills  was  changed  to  210  feet,  and  it 
was  decided  to  build  masonry  structures  laid  in  cement  throughout. 
It  was  proposed  to  secure  a low- water  channel  3 feet  deep  and  80  feet 
wide.  Below  Lock  3 the  width  and  depth  were  afterwards  changed  to 
100  feet  and  4 feet,  respectively.  . . 

By  an  act  of  Congress  approved  July  13,  1892,  the  restrictions  as  to 
the  size  of  the  locks  imposed  by  the  act  of  Congress  approved  Septem- 
ber 19,  1890,  were  removed. 

Beginning  with  Lock  No.  4,  the  size  of  the  remaining  locks  was 
increased.  It  is  now,  length  over  all,  400  feet;  length  between  miter 
sills,  322  feet;  width,  52  feet;  depth  over  sills,  7 feet. 

The  channel  improvement  from  Lock  No.  4 to  the  East  Tennessee, 
Virginia  and  Georgia  Railroad  Bridge  now  contemplates  a low-water 
depth  of  7 feet  and  a width  of  100  feet. 

OPERATIONS  TO  JUNE  30,  1897. 

A summary  of  the  operations  to  June  30, 1895,  is  to  be  found  in  the 
Report  of  the  Chief  of  Engineers  for  1896,  Part  III,  pp.  1409-1416. 

1896 . —Nothing  was  done  during  this  year  for  lack  of  funds,  the  appro- 
priation for  1894  having  been  exhausted  June  30,  1895. 

1897 .  — The  river  and  harbor  bill  of  1896  became  available  so  late  m 
the  season  that  it  was  not  deemed  advisable  to  attempt  any  work  on 
Lock  4 beyond  collecting  the  material  necessary  to  put  in  the  cement 

Blasting  and  dredging  was  done  at  Box  Shoals,  and  dredging  at 
McCoy  Island  Reefs  and  Woods  Reef.  Repairs  were  made  to  Dam  No. 
4 and  to  the  steamboat  Leo ta,  belonging  to  the  improvement. 

CONDITION  OF  THE  IMPROVEMENT  JUNE  30,  1897. 

The  river  was  navigable  for  light-draft  boats  the  year  round  from 
Rome,  Ga.,  to  Harts  Ferry,  Alabama,  1 mile  below  Lock  No.  3,  an  esti- 
mated distance  of  180  miles.  From  Harts  Ferry  to  Lock  No.  4,  a dis- 
tance of  20  miles,  the  river  was  navigable  on  a 4-foot  stage. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1898. 

At  Horseleg  Shoal,  near  Rome,  Ga.,  two  wing  dams  were  built  and 
old  dams  renewed.  Dredging  was  done  and  sunken  logs  removed  from 
the  channel  at  Shorters  Island  and  Mays  Bars.  Sand  and  gravel,  for 
concrete,  were  dredged  from  the  channel  at  McCoy  Island,  and  the 
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channel  there  improved  by  the  amount  of  material  removed.  Dredging 
was  done  at  the  head  of  Box  Shoals. 

At  Lock  No.  4 the  construction  of  the  concrete  floor  and  wall  founda- 
tions was  begun,  and  finished  within  the  limits  of  the  present  coffer 
dam.  The  con  crete  work  was  completed  a distance  of  250  feet,  leaving  a 
length  of  150  feet  unfinished.  In  the  prosecution  of  this  work  a cubical 
mixer  5 feet  on  the  edge  was  used,  and  a maximum  of  344  cubic  yards 
of  concrete,  rammed  in  place,  per  day  of  eight  hours  was  reached. 

During  extreme  low  water  the  leakage  under  the  dam  was  so  great 
that  it  became  necessary  to  sink  bush  mattresses  above  and  against  the 
upstream  face  of  the  dam  in  order  to  keep  the  water  at  the  crest. 

The  following  statement  shows  the  expenditures  for  the  fiscal  vear 
ending  June  30,  1898: 


1898. 

June  30.  Disbursements  July  1, 1897,  to  June  30, 1898 $25, 469. 35 

Less  obligations  reported  June  30, 1897  3, 803. 17 

_ 666  18 

Outstanding  obligations  June  30, 1898 ; unpaid  labor.  1,  449. 67  ’ 

Unpaid  labor  accounts,  including;  services  for  June. 

1898 581.99 

2 031  66 

Unexpended  material,  stock  on  hand  June  30, 1897 27,’  129. 69 


50,  827. 53 


Expenditures. 


Unexpended  material,  stock  on  hand  June  30, 1898 
Addition  to  plant 


Channel  work : 

Box  Shoals,  dredging 

Between  Rome,  Ga.,  and  Cedarbluff,  Ala 

Concrete  floor  (assembling  materials,  etc.) — 

Excavating  gravity  incline 

Grading  storage  yard 

Building  concrete  cars 

Removing  water  tank 

Operating  steamer 

1,302  cubic  yards  sand  and  gravel  screened  .. 


$303.  73 
84.04 
17.  06 
125. 70 
1,  648.  79 
542. 69 


791  cubic  yards  filled  in  under  floor 365. 42 

346  cubic  yards  stone  crushed 213. 20 


2,300  cubic  yards  excavated  for  foundation  ...  1,  487.  34 

Pumping 2, 220.  36 


Building  forms 1 011.31 

5,011  cubic  yards  concrete  mixed  and  laid M,  697*.  90 

Pumping 562. 39 


Engineering  and  superintendence  while  concrete  floor  con- 
struction was  in  progress 

Miscellaneous : 

Repairs  to  Dam  No.  4 

Repairs  to  buildings 

Expense,  traveling  and  transportation  of  funds 

Expense,  Montgomery  office 

Engineering  and  superintendence 

Care  and  preservation  of  property 

General  account,  expenses  not  chargeable  to  any  work. * 

Lock  No.  5,  recording  gauge 


$14,  457.  97 
262. 21 

$14,  720. 18 

204.60 

2,  842.  80 


2,  722. 01 
578. 62 

3,  707. 70 


16,  271. 60 

23,279.93 


3,  751.  91 


766. 70 
146. 59 
104.  31 
935.  40 
2,  357.  64 
1,  569.  81 
87.66 

5,  968. 11 

60. 00 


50, 827. 53 
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CONDITION  OF  IMPROVEMENT  AT  THE  CLOSE  OF  THE  FISCAL  YEAR 
ENDING  JUNE  30,  1898. 

The  channel  through  the  different  bars  and  reefs,  and,  indeed,  through 
its  entire  length,  remains  substantially  the  same  as  at  the  end  of  the 
last  fiscal  year. 

RECOMMENDATIONS  AND  ESTIMATES. 

Work  has  been  going  on  in  connection  with  this  lock  since  1885,  when 
the  detailed  survey  for  the  location  of  the  lock  and  dam  was  made. 
The  prosecution  of  the  work  has  been  hampered  greatly  by  the  character 
of  the  bed  of  the  river  and  by  the  m eagerness  of  the  appropriations. 
The  small  amounts  of  funds  doled  out  from  time  to  time  cause  the  work 
to  be  carried  on  in  a way  both  wasteful  and  extravagant. 

The  amounts  needed  to  complete  work  which  has  been  begun  are  as 


follows : 

Lock  No.  4: 

Extension  of  cofferdam $4, 830.  00 

Repairs  and  addition  to  plant 14,  000. 00 

Finishing  concrete  floor 20, 000.  00 

Masonry  of  lock  walls 58,647.40 

Gates,  valves,  maneuvering  machinery,  etc 12,  000. 00 

Excavation  and  paving  below  lock 15,  000.  00 

Longitudinal  dam  and  guide  crib  above  lock 12,  000. 00 

Removing  cofferdam,  filling  behind  land  wall,  tearing  down  tempo- 
rary buildings,  and  grading  yards 15,  000. 00 

Contingencies,  10  per  cent 17,647.74 


Total  for  Lock  No.  4 169,125.14 


The  dam  of  Lock  No.  4 was  greatly  damaged  during  the  winter  of 
1896-97  by  logs  passing  over  it.  A large  breach  was  made  near  the 
center.  To  repair  this  breach  and  raise  the  dam  3 feet,  as  approved, 
will  cost  $32,000. 

The  dredging  and  blasting  in  the  channel  between  Locks  3 and  4 


will  cost — 

At  Box  Shoals $13,475 

At  McCoy  Island  Reef 1,  000 

At  Alligator  Reef 6,  222 

At  Formby  Reef - 1,  500 

At  Hunnicutt  Reef 2,  000 

At  Whiteside  Bar 2,  500 

At  Lonnergan  Reef 4,  000 

Total  for  channel  work 30,697 

These  sums  added  together  give — 

For  finishing  Lock  No.  4 $169, 125. 14 

For  repairing  and  raising  Dam  4 32,  000.  00 

For  channel  work 30,  697. 00 


Total 231, 822. 14 

which  amount  can  be  expended  economically  and  profitably  during  the 
year  ending  June  30,  1900. 

Money  statement. 

July  1,  1897,  balance  unexpended $39,  985. 50 

June  30,  1898,  amount  expended  during  fiscal  year 25,  469.  35 

J uly  1,  1898,  balance  unexpended -• 14, 516. 15 

July  1,  1898,  outstanding  liabilities 2, 031. 66 


July  1,  1898,  balance  available 12, 484.  49 


Amount  (estimated)  required  for  completion  of  existing  project 800, 133. 00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1900  231,  822. 14 
Submitted  in  compliance  with  requirements  of  sections  2 of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  J une  4,  1897. 
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Appropriations. 


August  14, 1876 $30,000 

June  18,  1878 75,000 

March  3, 1879 45,000 

June  14, 1880  75,  000 

March  5, 1881 60,  000 

August  2,  1882 83,  700 

July  5, 1884  50,  000 

August  5,  1886 45,  000 


August  11, 1888  $60,  000 

September  19, 1890 150,  000 

J uly  13, 1892 130, 000 

August  18, 1894 110, 000 

June  3, 1896  50,000 


Total 963,  700 


COMMERCIAL  STATISTICS. 

The  following  commercial  statistics  are  reported  by  the  White  Star  Line  Steam- 
boat Company,  Lathrop  Hatton  Lumber  Company,  and  Capt.  E.  Y.  La  Follette  of 
steamer  Willie  C.  Wagnon : 


Stern-wheel  steamboat. 

Registered 

tonnage. 

Draft. 

Passen- 

Round 

trips. 

Between — 

Light. 

Loaded. 

gers  car- 
ried. 

Eesaca  

Connesauga  

Tony 

82 

89.  37 
30 

151.  94 

Inches. 

16 

11 

12 

16 

Inches. 

48 

36 

2, 830 

69 

14 

9 

32 

Rome,  Gadsden,  Greens- 
> port,  and  Locks  1,  2,  3. 
j and  4. 

Willie  C.  Wagnon 

54 

291 

Freight  carried. 


Articles. 


Cotton  .. 

Cotton  seed 

Fertilizers 

Hides  and  skins 

Live  stock 

Lumber 

Staves 

Provisions 

Grain 

Miscellaneous  freight 

Total 


bales.. 

sacks.. 

.do 

.packages.. 

head.. 

.feet  B.  M.. 


.packages.. 

sacks.. 

.packages.. 


Quantity. 

Tons. 

13,  000 

3, 250 

10,  900 

545 

29,  200 

2, 920 

200 

36 

147 

88 

13,960,000 

27, 920 

1,  500, 000 

15,  000 

50, 700 

2, 535 

151, 100 

7,  555 

85, 100 

8,  510 

Estimated  value  of  above  freight  in  round  numbers,  $2,050,000. 


2.  BETWEEN  WETUMKA  AND  EAST  TENNESSEE,  VIRGINIA  AND 
GEORGIA  RAILROAD  BRIDGE. 

DESCRIPTION  AND  CONDITION  BEFORE  IMPROVEMENT. 

The  original  condition  of  the  part  of  the  Coosa  Eiver  between  the 
East  Tennessee,  Virginia  and  Georgia  Railroad  Bridge  and  Wetumka, 
Ala.,  was  such  as  to  make  navigation  entirely  impossible.  The  channel 
way  was  formed  of  a series  of  short,  deep  pools,  seldom  more  than  a 
mile  in  length,  separated  from  each  other  by  wide  shoals,  some  of  which 
are  as  much  as  12£  miles  in  length. 

There  was  no  navigation  existing  on  the  river,  neither  had  there  ever 
been  any,  unless  floating  cotton  down  the  river  on  flatboats  which  never 
returned  can  be  called  navigation.  These  flatboats  used  to  go  down 
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the  river  to  Mobile  at  high  water.  Since  the  construction  of  railways 
which  are  able  to  move  the  cotton  crop  to  different  seaports  this  part 
of  the  river  has  never  been  used. 

During  the  summer  and  fall  of  1889  a hurried  survey  was  made  of 
the  part  of  the  Coosa  River  lying  between  Lock  4 and  Wetumka,  Ala. 
As  a result  of  this  survey  the  following  project  was  prepared: 

To  construct  27  locks  and  dams  of  varying  lifts;  to  have  a uniform 
available  length  of  280  feet  and  width  of  52  feet  between  No.  4 and 
Wetumka,  the  last  one  of  the  series,  No.  31,  being  at  the  last-named 
place.  No  lift  of  lock  was  to  exceed  15  feet.  In  addition  to  these  locks 
and  dams  the  channel  was  to  be  cleared  of  various  rock  reefs  and  points. 
The  depth  of  water  proposed  was  4 feet,  so  far  as  the  channel  work  was 
concerned,  and  6 feet  for  the  locks.  The  total  estimated  cost  of  the 
work  was  $6,074,913. 

The  river  and  harbor  act  of  1890  reduced  the  length  of  the  proposed 
locks  to  210  feet  between  hollow  quoins  and  the  width  to  40  feet.  The 
project  was  modified  on  this  basis  and  the  total  cost  placed  at  $6,038,219. 

The  river  and  harbor  act  of  1892  restored  the  dimensions  proposed 
originally  for  the  locks. 

OPERATIONS  TO  JUNE  30,  1897. 

A summary  of  the  operations  on  this  part  of  the  Coosa  River  to  June 
30,  1895,  is  given  in  the  report  of  the  Chief  of  Engineers  for  1896, 
Part  III,  pages  1419,  1420. 

±896  _The  walls  of  Lock  No.  31  were  completed,  the  space  between 
the  land  wall  and  the  bank  was  filled  in,  the  temporary  staging  and  a 
part  of  the  cofferdam  were  removed.  The  rock  excavation  in  the  chan- 
nel above  the  lock  was  finished  as  far  as  it  could  be  until  the  water 
shall  have  been  backed  up  by  the  dam. 

±897. — The  gate  anchorages  and  the  snubbing  posts,  which  were 
received  at  the  end  of  1896,  were  set  in  place  and  the  concrete  work 
finished  around  the  former;  the  gudgeon  straps  and  adjusting  straps 
were  fitted,  marked  for  their  respective  places,  and  stored.  The  cof- 
ferdam was  removed,  at  most  points  entirely,  at  all  so  far  below  water 
as  to  give  at  least  a clear  depth  of  3 feet,  and  all  of  the  timber  and  sheet- 
ing that  could  be  saved  was  put  away.  Plant  and  tools  were  cleaned, 
repaired,  and  stored.  The  detailed  survey  authorized  at  the  sites  of 
Locks  9,  10,  and  11  was  begun. 

OPERATIONS  DURING-  THE  FISCAL  YEAR  ENDING  JUNE  30,  1898. 

The  only  work  carried  on  during  the  fiscal  year  ending  June  30, 1898, 
in  connection  with  the  improvement  of  this  part  of  the  Coosa  River  was 
the  making  of  the  detailed  survey  at  and  near  the  proposed  sites  of 
Locks  Nos.  9 and  10  in  accordance  with  the  recommendation  of  a Board 
of  Engineers  in  their  report  of  January  30,  1897. 

The  survey  party  moved  into  camp  on  June  1,  1897,  and  by  July  1, 
1898,  the  work  was  well  advanced. 

The  portion  of  the  river  covered  by  the  survey  for  Locks  Nos.  9 and 
10  includes  Fort  William  and  Peckerwood  Shoals,  these  being  separated 
by  so  short  a pool  of  navigable  water — less  than  half  a mile  in  length — 
that  for  the  purpose  of  determining  the  location  of  these  locks  they 
may  be  considered  as  one  continuous  shoal,  the  head  being  about  10f 
miles  below  the  East  Tennessee,  Virginia  and  Georgia  Railroad  bridge. 


1420  REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 

The  total  length  of  the  combined  shoal  is  about  4§  miles,  and  the 
total  fall  in  the  low-water  surface  over  that  distance  is  about  13  feet. 

The  length  of  river  covered  by  the  survey  was  a little  over  5 miles. 
Work  was  begun  at  the  downstream  end.  Two  base  lines  were  laid  out 
and  very  carefully  measured,  one  at  the  initial  point  of  the  survey  and 
the  other  near  the  end,  the  difference  between  the  measured  length  of 
the  second  line  and  its  length,  calculated  from  the  triangulation  notes, 
being  0.811  foot,  the  calculated  distance  being  the  shorter. 

At  each  of  the  thirty-four  main  triaugulation  stations  on  the  right, 
or  west,  bank  of  the  river  a concrete  block,  approximately  18  inches  by 
18  inches  by  30  inches,  was  built;  a 1-inch  iron  bolt  was  set  in  the 
center  of  the  block,  with  its  end  projecting  about  three-fourths  of  an 
inch  above  the  surface.  The  center  of  the  bolt  was  the  center  of  the 
station.  At  five  of  these  stations,  approximately  1 mile  apart,  there 
was  built  into  the  concrete,  instead  of  the  bolt  before  mentioned,  an 
iron  casting  having  a hemispherical  projection  on  top,  center-punched 
for  the  station  mark,  the  letters  U.  S.  being  cast  on  one  side  and  the 
numerals  91,  92,  93,  94,  and  95,  respectively,  on  the  other,  these  being 
the  approximate  distances  in  miles  of  these  points  from  .Montgomery 
by  river. 

All  of  the  thirty-four  stations  were  connected  by  levels,  checked  not 
less  than  four  times  by  different  individuals,  the  stations  thus  becoming 
permanent  bench  marks  for  future  reference. 

The  stadia  method  was  adopted  for  all  the  work  on  the  river  banks 
and  vicinity,  and  a comprehensive  and  minutely  detailed  survey  made 
within  a contour  line  having  an  elevation  of  about  40  feet  above  the 
low-water  elevation  of  the  pool  below  the  shoal.  This  elevation  of  40 
feet  was  in  most  places  exceeded  considerably,  but  at  the  upper  end  of 
the  work,  in  the  valleys  of  three  incoming  creeks  or  branches,  it  was 
not  attained,  owing  to  the  vast  extent  of  low  lying  land  through  which 
these  creeks  flowed  and  the  short  time  remaining  for  field  operations. 
When  determining  the  location  of  the  locks  it  will  probably  be  found 
unnecessary  to  continue  the  stadia  work  any  farther  up  those  creeks. 

In  all  about  5 square  miles  of  country  were  surveyed  and  over 
20,000  stadia  observations  were  made. 

For  the  work  in  the  bed  of  the  river  range  lines  were  staked  out, 
crossing  the  river  approximately  at  right  angles  and  50  feet  apart 
throughout  the  whole  distance  of  5 miles  covered.  Soundings  were 
taken  about  30  feet  apart  on  these  lines  and  the  elevation  of  the  bottom 
at  each  point  referred  to  the  same  datum  as  the  stadia  work,  namely, 
mean  tide  level  at  Mobile.  About  22,000  soundings  were  taken  in  all. 

Daily  gauge  records  were  kept  at  various  points  of  the  work  in 
order  to  determine  the  low-water  slope,  but,  notwithstanding  the  fact 
that  it  was  an  exceptionally  dry  year,  the  lowest  stage  recorded  was 
hardly  so  low  as  that  shown  on  the  profile  of  the  survey  of  1889. 

The  field  work  was  brought  to  a close  on  November  24, 1897,  the  camp 
outfit  was  shipped  back  to  Wetumka,  and  the  party  was  disbanded. 

Since  the  close  of  the  field  work  the  assistant  engineer  has  been  em- 
ployed at  Montgomery  in  the  preparation  of  the  maps  of  the  survey. 

It  may  be  observed  that  the  field  work  occupied  nearly  one  month 
longer  than  would  have  been  the  case  could  the  party  have  received 
authority  to  start  as  soon  as  the  preparations  were  complete.  This 
delay  of  a month  allowed  the  crops  in  the  bottom  lands  to  grow  so 
high  that  the  stadia  work  in  that  portion  occupied  very  much  more 
time  and  trouble  than  would  have  been  the  case  otherwise. 


APPENDIX  R— REPORT  OF  MAJOR  MAHAN. 


1421 


The  cost  of  the  field  work  of  the  survey  was  as  follows : 

Salaries - 

Labor 

Outfit 

Provisions 

Forage 

Repairs 

Stationery 

Transportation  of  party 

Transportation  of  outfit 

Transportation  of  instruments,  funds,  etc 

Medicine - 

Materials  for  monuments - 


$3, 558.  67 
2,  089.  93 
514. 41 
661.  98 
115. 19 
28. 27 
30.  00 
67.08 
50. 00 
23. 20 
4.  45 
141. 91 


Total. 


7, 285. 09 


CONDITION  OF  IMPROVEMENT  JUNE  30,  1898. 

As  the  condition  of  the  improvement  has  not  changed  since  the  last 
Annual  Eeport,  reference  is  made  to  the  Eeport  of  the  Chief  of  Engineers 
for  1897,  Part  III,  page  1649. 

RECOMMENDATIONS  AND  ESTIMATES. 

An  improvement  of  the  cost  and  importance  of  that  proposed  for 
the  Coosa  Eiver  is  such  that  it  can  be  carried  on  with  economy  and 
efficiency  only  by  means  of  large  and  steady  appropriations.  At  the 
rate  at  which  appropriations  have  been  given  for  this  river  up  to  the 
present  time,  it  will  take  from  one  hundred  and  fifty  to  two  hundred 
years  to  finish  the  work  on  the  approved  project,  which  will  have 
become  antiquated  long  before  that  time,  judging  by  the  rate  at  which 
improvements  have  been  made  in  transportation  facilities  during  the 
last  few  years. 

If  no  improvement  is  to  be  made  in  the  present  rate  of  work  it  will 
be  much  better  to  abandon  the  improvement,  and  I do  not  hesitate  to 
recommend  that  it  be  abandoned.  If  it  is  to  be  continued  and  carried 
on  in  the  way  that  work  of  such  magnitude  should  be  carried  on,  viz, 
with  large  and  regular  appropriations,  $1,000,000  could  be  expended 
judiciously  during  the  fiscal  year  ending  June  30, 1900. 

Money  statement. 


July  1, 1897,  balance  unexpended $45, 830. 79 

June  30, 1898,  amount  expended  during  fiscal  year 10,  765. 51 


July  1, 1898,  balance  unexpended 35,  065.  28 

July  1, 1898,  outstanding  liabilities 213. 56 


July  1, 1898,  balance  available 34,  851. 72 


Amount  (estimated)  required  for  completion  of  existing  project 4,  683, 074. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30, 1900  . L 000, 000.  00 


Submitted  in  compliance  with  requirements  of  sections  2 of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  J une  4, 1897. 
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Appropriations. 

September  19, 1890 

July  13, 1892 

August  18, 1894  

Juue  3, 1896 ] 


$150,  000 
100,  000 
110,  000 
50, 000 


Total 


410,  000 


R ii. 


OPERATING  AND  CARE  OF  CANALS  AND  OTHER  WORKS  OF  NAVIGATION 
ON  COOSA  RIVER.  GEORGIA  AND  ALABAMA. 


Locks  Nos.  1,  2,  and  3 were  opened  to  navigation  June  30,  1890,  and 
liave  been  operated  continuously  without  interruption  to  navigation. 
In  February,  1895,  the  canal  between  Locks  Nos.  2 and  3 was  frozen 
over  for  ten  days,  thus  closing  the  canal  to  navigation  during  that 
period. 

The  amounts  expended  to  the  end  of  the  fiscal  year  ending  June  30, 
1897,  was  $40,697.  • ’ 

During  the  fiscal  year  ending  June  30,  1898,  the  following  expendi- 
tures were  made: 


Locks  Nos.  1, 2,  and  3. 


Date. 

Voucher. 

To  whom  paid. 

For  what  paid. 

Amount. 

1897. 

July 

1 

Sundry  persons 

Pay  roll 

$150.  00 
150.  00 
150. 00 
150.  00 
111.  67 
2.  00 
150.  CO 
3. 00 

August  

1 

September 

1 

October 

1 

do 

November 

1 

November 

2 

December 

1 

do 

December 

2 

do 

Supplies 

1898. 

January 

1 

do 

Pay  roll 

150.00 
150. 00 
5.04 
150. 00 
150.  00 
150.  00 

February 

1 

do 

February  

2 

Whit  L.  Davis 

Lumber 

March 

1 

Sundry  persons 

Pay  roll 

April 

1 

do 

May 

1 

do 

June 

1 

June 

2 

Nabers,  Morrow  & Sinnigo  . . . 
Mattie  E.  Green  and  E.  W. 

Plaeh  oil 

491. 33 
5. 61 
38.  33 

June. 

3 

Services  of  J.  F.  Green  (de- 

June  

4 

Green. 

Sundry  persons 

ceased). 

Pay  roll 

125. 00 
2,  281. 98 

Money  statement. 

July  1, 1897,  balance  unexpended $187.  G8 

J uly  21, 1897,  amount  of  allotment 2,  767.'  92 


June  30, 1898,  amount  expended  during  fiscal  year 


2,  955.  00 
2,  281.  98 


July  1, 1898,  balance  unexpended  .. 
J uly  1, 1898,  outstanding  liabilities 


673. 02 
545. 87 


July  1, 1898,  balance  available 


127. 15 
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R 12. 

PRELIMINARY  EXAMINATION  OF  CHIPOLA  RIVER,  FLORIDA,  FROM  MARI- 
ANNA TO  ITS  CONNECTION  WITH  THE  APALACHICOLA  RIVER. 

[Printed  in  House  Doc.  Ho.  101,  Fifty-fifth  Congress,  second  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington , D.  C.,  December  3 , 1897. 

Sir:  I have  the  honor  to  submit  the  accompanying  copy  of  report, 
dated  November  11,  1897,  by  Maj.  E.  A.  Mahan,  Corps  of  Engineers, 
concerning  a preliminary  examination  of  Chipola  River,  Florida,  from 
Marianna  to  its  connection  with  the  Apalachicola  River,  required  by 
the  provisions  of  the  river  and  harbor  act  of  June  3,  1896. 

From  Marianna  the  Chipola  River  flows  southward  a distance  esti- 
mated at  65  miles  to  the  head  of  the  “Dead  Lakes,”  a wide  sheet  of 
water  which  empties  into  what  is  known  as  the  “Cut-off,”  a delta  arm 
of  the  Apalachicola  River.  The  Cut-off  has  been  under  improvement 
by  the  United  States  since  1890,  the  existing  project  providing  for  a 
channel  60  feet  wide  and  5 feet  deep. 

From  the  information  now  available  it  does  not  appear  probable  that 
the  interests  of  navigation  on  this  river  are  sufficient  to  justify  such  an 
expenditure  as  would  be  necessary  for  furnishing  an  available  channel 
at  low  water,  which  involves  the  reconstruction  of  the  fixed  bridges. 
But  inasmuch  as  the  fact  has  been  presented  to  the  Chief  of  Engineers 
that  a line  of  vessels  for  use  on  this  portion  of  the  Chipola  River  is  now 
being  built,  such  a survey  as  will  determine  the  cost  of  work  and  per- 
mit a comparison  between  such  cost  and  the  value  of  improvement  to 
commerce  would  appear  proper. 

Very  respectfully,  your  obedient  servant, 

John  M.  Wilson, 

Brig.  Gen .,  Chief  of  Engineers , 

Hon.  R.  A.  Alger,  U.  8.  Army. 

Secretary  of  War. 


REPORT  OF  MAJ.  F.  A.  MAHAN,  CORPS  OF  ENGINEERS. 

United  States  Engineer  Office, 

Montgomery , Ala.,  November  11,  1897. 

Ueneral:  I have  to  submit  the  following  report  on  the  Chipola 
River,  Florida,  between  Marianna  and  the  mouth. 

This  stream  rises  in  southeastern  Alabama  and  empties  into  the 
Apalachicola  River  about  40  miles  above  the  mouth  of  the  latter. 

From  Marianna  the  Chipola  River  flows  southward  a distance  esti- 
mated at  65  miles  to  the  head  of  the  “ Dead  Lakes,”  a wide  sheet  of 
water  which  empties  into  what  is  known  aa  the  “ Cut-off,”  a sort  of 
delta  arm  of  the  Apalachicola  River,  which  it  leaves  at  a point  about 
5 miles  below  lola,  and  which  it  rejoins  some  20  miles  farther  down- 
stream. The  Cut-off  is  divided  into  three  sections — the  Cut-off  proper, 
being  about  one-half  of  the  total  length;  Lees  Slough,  the  next  section 
below,  about  one  fourth,  and  Lower  Chipola  River,  the  last  section, 
about  one-fourth. 
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The  Cut- off,  Lees  Slough,  and  the  Lower  Chipola  River  have  been 
under  improvement  since  1890,  when  the  first  appropriation  was  made 
for  this  work.  This  part  of  the  stream  was  deemed  worthy  of  improve- 
ment as  being  the  outlet  for  an  important  commerce  centering  at  the 
town  of  Wewaliitchka. 

The  length  of  the  river,  65  miles,  from  Marianna  to  the  head  of  the 
Dead  Lakes  has  a general  low-water  depth  of  5 feet,  with  a width  vary- 
ing from  60  to  200  feet.  It  is  much  obstructed,  naturally,  by  shoals, 
snags,  and  overhanging  trees.  The  shoals  are  of  rock.  They  are  dis- 
tant 23, 29, 32, 36, 37,  and  45  miles  (estimated  distances)  below  Marianna. 
Three  bridges — a road  bridge  at  Marianna,  a railroad  bridge  2 miles 
below,  and  a road  bridge  14  miles  below — are  obstructions,  with  head- 
ways 17,  16,  and  15  feet,  respectively,  above  low  water. 

The  channel  through  the  Dead  Lakes  is  tortuous.  It  was  much 
obstructed  by  logs  and  snags  at  the  time  of  an  examination  made  in 
1888.  As  no  attempt  at  improvement  has  been  made,  it  is  likely  that 
the  state  of  the  channel  is  worse  in  this  respect  than  it  was  nine 
years  ago. 

On  account  of  the  improbability  of  much  present  use  of  the  river 
above  the  Cut-off  by  boats,  even  if  cleared  out,  and  on  account  of  the 
existence  of  bridges  without  draws,  which  would  prevent  effectually 
any  boats  reaching  Marianna,  I do  not  consider  the  part  of  this  river 
from  Marianna  to  the  Cut-off  as  worthy  of  improvement,  at  the  present 
time  at  least;  therefore  I make  no  recommendation  for  a survey  or  for 
an  appropriation  looking  toward  improvement. 

Yery  respectfully,  your  obedient  servant, 

F.  A.  Mahan, 

Major , Corps  of  Engineers. 

Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers , U.  8.  A. 
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IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  WESTERN  ALABAMA  AND 
EASTERN  MISSISSIPPI,  AND  OE  BOGUE  CHITTO,  LOUISIANA. 


REPORT  OF  MAJ.  WM.  T.  ROSSELL,  CORPS  OF  ENGINEERS,  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1898,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 


1.  Mobile  Harbor,  Alabama. 

2.  Black  Warrior  River,  Alabama,  from 

Tuscaloosa  to  Daniels  Creek. 

3.  Operating  and  care  of  locks  and  dams 

on  Black  Warrior  River,  Alabama. 

4.  Warrior  and  Tombigbee  rivers,  Ala- 

bama and  Mississippi. 

5.  Noxubee  River,  Mississippi. 

6.  Pascagoula  River,  Mississippi. 

7.  Chickasahay  River,  Mississippi. 


8.  Leaf  River,  Mississippi. 

9.  Pearl  River  below  Jackson,  Missis- 

sippi. 

10.  Pearl  River  between  Carthage  and 

Jackson,  Mississippi. 

11.  Pearl  River  between  Edinburg  and 

Carthage,  Mississippi. 

12.  Bogue  Chitto,  Louisiana. 

13.  Survey  for  canal  from  Birmingham, 

Alabama,  to  the  Warrior  River. 


United  States  Engineer  Office, 

Mobile , Ala.,  July  20,  1898. 

General:  I have  the  honor  to  forward  herewith  annual  report 
# # * for  the  fiscal  year  ending  June  30,  1898,  for  the  works  of 
rivers  and  harbors  under  my  charge. 

* * * # # # # 


Very  respectfully,  your  obedient  servant, 

Wm.  T.  Rossell, 
Major , Corps  of  Engineers. 

Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers,  U.  8.  A. 


S i. 

IMPROVEMENT  OF  HARBOR  AT  MOBILE,  ALABAMA. 

ORIGINAL  CONDITION  OF  WORK. 

For  original  condition  of  this  work  see  pages  1425  and  1426,  Annual 
Report  of  1896. 

For  maps  of  Mobile  Bay  from  1764  to  1820  see  page  1432,  Annual 
Report  of  1896. 

eng  98 90 
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PLAN  OF  IMPROVEMENT. 

The  present  plan  of  improvement  is  for  maintenance  of  the  channel 
by  dredging. 

WORK  PRIOR  TO  JUNE  30,  1897. 

For  work  prior  to  June  30,  1897,  see  pages  1662, 1663, 1664, 1665,  and 
1666,  Annual  Eeport  for  1897. 

WORK  OF  THE  PAST  YEAR. 

Work  under  the  act  of  June  3, 1896,  appropriating  $60,000  for  the 
maintenance  of  the  channel  by  dredging  was  continued. 

The  contractors  were  the  National  Dredging  Company,  of  Wilming- 
ton, Del.,  who,  by  the  terms  of  their  contract,  dated  December  28, 189b, 
hired  to  the  Government  the  dredging  plant  consisting  of  the  dredge 
Ghas.  Fobes,  steam  tug  Mary  B.  Curtis,  three  scows,  and  the  coal  sloop 
Captain  Ben,  at  the  rate  of  $230  per  day  of  eight  hours,  the  contractor 
guaranteeing  to  remove  2,875  cubic  yards  per  day. 

S Work  was  discontinued  on  September  20, 1897,  on  account  of  quaran- 
tine regulations,  necessitated  by  an  epidemic  of  fever.  At  this  date 
the  dredge  had  reached  a point  186  feet  south  of  Station  39,  being  an 
advance  of  6,743  feet  from  the  point  reached  at  the  termination  of  last 
fiscal  vear,  viz,  1,347  feet  south  of  Station  36.  . 

On  March  4,  1898,  work  was  resumed  under  the  same  appropriation 
and  contract,  the  location  of  the  dredge  being  changed  ^ Station  47, 
the  channel  having  shoaled  considerably  at  that  point.  On  March  11, 
1898,  the  funds  of  the  appropriation  of  June  3,  1896,  were  exhausted. 
The  dredge  had  reached  a point  712  feet  south  of  Station  47. 

From  July  1, 1897,  to  March  11, 1898,  the  contractors  removed  220,014 
cubic  yards  of  material  in  74£  days  of  8 hours,  and  the  daily  average 

of  removal  was  2,953  cubic  yards.  _ „ 

On  June  4,  1897,  an  appropriation  of  $25,000  was  made  for  main- 
taining channel  in  Mobile  Harbor,  Alabama.  Invitations  to  bidders 
were  Advertised  on  January  17,  1898,  and  the  bids  were  opened  Feb- 

rUThe  contract  was  awarded  to  the  National  Dredging  Company  on 
February  26,  1898,  and  as  the  terms  and  conditions  were  the  same  as 
in  the  previous  contract  there  was  no  interruption  whatever  m the 
work  on  the  channel,  and  the  dredging  continued  until  June  21,  1898 
when,  by  limitation  of  contract,  the  funds  being  exhausted,  work  was 

^Under  the  appropriation  of  June  4, 1897,  the  dredge 
a point  712  feet  south  of  Station  47  to  696  feet  south  of  Station  50,  being 
a distance  of  7,904  feet.  The , contractors,  in  83J  working  days,  removed 
243  996  cubic  yards  of  material,  making  a daily  average  of  2,922  cubic 
yards.  The  material  is  very  soft  to  slightly  stiff  mud  mixedwitha 
little  decayed  shell.  Two  cuts,  each  40  feet  wide,  have  been  dredged 
to  a depth  not  less  than  23  feet  at  mean  low  water. 

During  the  past  year  the  U.  S.  S.  Maud  has  removed  all  deadheads 

^Two^aps^re  inclosed  herewith  showing  present  condition  of  dredged 

^Thetotal  amount  expended  on  this  improvement  to  June  30, 1898,  is 
$2,237,860.70. 
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PLAN  OF  IMPROVEMENT. 

The  present  plan  of  improvement  is  for  maintenance  of  the  channel 
by  dredging. 

WORK  PRIOR  TO  JUNE  30,  1897. 

For  work  prior  to  June  30,  1897,  see  pages  1662, 1663, 1664, 1665,  and 
1666,  Annual  Report  for  1897. 


WORK  OF  THE  PAST  YEAR. 


),000  for  the 


Work  under  the  act  of  June  3, 1896,  appropriating  ^ 
maintenance  of  the  channel  by  dredging  was  continued. 

The  contractors  were  the  National  Dredging  Company,  of  Wil  g 
ton  Del.,  who,  by  the  terms  of  their  contract,  dated  December  28, 189b, 
hired  to  the  Government  the  dredging  plant  consisting  of  the  dredge 
0 has  Foies,  steam  tug  Mary  B.  Curtis,  three  scows,  and  the  coal  sloop 
CaZai  sen,  at  the  rite  of  %280  per  day  of  eight  hours,  the  contractor 
guaranteeing  to  remove  2,875  cubic  yards  per  day. 
g Work  was  discontinued  on  September  20, 189/,  on  accouiM  of  qua  - 
tine  regulations,  necessitated  by  an  epidemic  of  fever.  At  this  date 
the  dredge  had  reached  a point  186  feet  south  of  Station  39,  being  an 
advance  of  6,743  feet  from  the  point  reached  at  the  termination  of  last 
fiscal  vear,  viz,  1,347  feet  south  of  Station  36.  . 

On  March  4,  1898,  work  was  resumed  under  the  same  ap^opriation 
and  contract,  the  location  of  the  dredge  being  changed  to  Station  47, 
the  channel  having  shoaled  considerably  at  that  point.  On  March  11, 
ms , the funds  of  the  appropriation  of  June  3 1896  were  exhausted^ 
The  dredge  had  reached  a point  712  feet  south  of  Station  47. 

From  July  1, 1897,  to  March  11, 1898,  the  contractors  removed 
cubic  yards  of  material  in  74i  days  of  8 hours,  and  the  dady  average 
nf  removal  was  2,953  cubic  yards.  _ _ 

On  June  4,  1897,  an  appropriation  of  $25,000  was  made  for  main- 
taining channel  in  Mobile  Harbor,  Alabama.  Invitations  to  bld<*ers 
were1 advertised  on  January  17, 1898,  and  the  bids  were  opened  Feb- 

fThe  wnteact  was  awarded  to  the  National  Dredging  Company  on 
February  26, 1898,  and  as  the  terms  and  conditions  were  the  same  as 
in  the  previous  contract  there  was  no  interruption  whatever  in  the 
work  on  the  channel,  and  the  dredging  continued  until  ^ Vlf^, 

when,  by  limitation  of  contract,  the  funds  being  exhausted,  work  wa 

diITndernthe 'appropriation  of  June  4, 1897,  the  dredge  progressed  from 
a uoint  712  feet  south  of  Station  47  to  696  feet  south  of  Station  50,  being 
a distance  of  7,904  feet.  The  contractors,  in  83J  working 
243  99<Tcubic  yards  of  material,  making  a daily  average  of  2,922  cubic 
vtrds  The  material  is  very  soft  to  slightly  stiff  mud  mixed  with  a 
fittle  decayed  shell.  Two  cuts,  each  40  feet  wide,  have  been  dredged 
tn  a deuth  not  less  than  23  feet  at  mean  low  water.  ,,  , 

During the  past  year  the  U.  8.  S.  Maud  has  removed  all  deadheads 

^^wo^^ps'are'hiclSedVerewith  showing  present  condition  of  dredged 

ChTlie  total  amount  expended  on  this  improvement  to  June  30, 1898,  is 
$2,237,860.70. 
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Tabular  statement  showing  the  channel  as  dredged  and  its  condition  on  June  30,  1898. 


Locality. 

Dredged. 

Examinations. 

Width. 

Central 

depth. 

Cross  section  at— 

Dis- 

tance 

be- 

tween 

sta- 

tions. 

Top 

width. 

Maximum  depth  in  cross 
section. 

June, 

1891. 

June, 

1896. 

June, 

1897. 

June, 

1898. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

1,550 

15.9 

15.6 

15.7 

15.3 

mouth  of  Chick- 

asabogue  Creek. 

South  of  initial 

point. 

2, 640 

950 

23.0 

24.5 

27. 1 

26.8 

2,  640 

750 

21.3 

24.3 

26.7 

24.5 

2,  640 

800 

21.3 

27.8 

26.2 

27. 1 

120 

23-24 

2,  640 

1,  060 

18.9 

25.1 

26.0 

26.1 

120 

23  24 

200 

1, 070 

18.9 

24.8 

24.2 

24.3 

120 

23  24 

2,  440 

960 

21.3 

24.4 

25.7 

25.5 

120 

23-24 

2,  640 

1,035 

16.7 

24.2 

23.4 

22.9 

160 

23  24 

2,  640 

910 

16.5 

23.4 

23.] 

23.1 

80 

23  24 

240 

890 

17.1 

23.4 

23.3 

23.2 

80 

23-24 

2, 400 

720 

16.4 

22.3 

22.7 

21.8 

80 

23  24 

1,  210 

700 

19.7 

23.5 

23.7 

23.5 

80 

23-24 

1,430 

570+ 

21.3 

27.7 

25.8 

25.1 

240 

23  24 

2,  640 

700 

19.7 

27.8 

25.3 

25.2 

Station  10  to  D 

240 

23-24 

5.  04  miles 

245 

700 

17.6 

26.5 

25.9 

25.7 

Station  D to  E 

475 

23-24 

5.  35  miles 

1,650 

700 

19.6 

27.0 

25.8 

24.1 

Station  E to  11 

475 

23-24 

5.  50  miles 

745 

700 

19.9 

26.1 

25.7 

25.4 

Station  11  to  E 

475 

23-24 

5.  54  miles 

233 

700 

19.9 

26.9 

25.6 

24.8 

Station  E to  12 

280 

23-24 

6.  00  miles 

2,  407 

700 

21.3 

24.8 

24.5 

23.3 

Station  12  to  G- 

280 

23-24 

6.  38  miles 

2,034 

700 

18.3 

27.9 

26.4 

26.4 

Station  Gr  to  13 

280 

23-24 

6.  50  miles 

606 

700 

18.8 

27.2 

25.3 

25.2 

Station  13  to  14 

280 

23-24 

7.00  miles 

2,640 

700 

24.5 

24.1 

23.4 

22.5 

Station  14  to  15 

280 

23-24 

7.  50  miles 

2,  640 

700+ 

24.5 

24.1 

22.4 

21.8 

Station  15  to  16 

280 

23-24 

8. 00  miles 

2, 640 

700+ 

26.3 

25.1 

22.7 

21.0 

Station  16  to  H 

280 

23-24 

8. 07  miles 

404 

700+ 

26.3 

24.5 

22.1 

21.1 

Station  H to  I 

340 

23-24 

8.  49  miles 

2,  228 

700+ 

24.8 

25.  0 

22.5 

21.  0 

Station  I to  17 

340 

23-24 

8.  50  miles 

8 

700+ 

24.8 

25.0 

22.5 

21.2 

Station  17  to  18 

280 

23-24 

9.  00  miles 

2,  640 

700+ 

21.8 

25.2 

21.8 

21.9 

Station  18  to  19 

280 

23-24 

9.  50  miles 

2,  640 

700+ 

25.0 

27.9 

22.5 

21.2 

Station  19  to  20 

280 

23-24 

10. 00  miles 

2,  640 

700+ 

26.3 

25.2 

22.6 

21.4 

Station  20  to  21 

280 

23-24 

10. 50  miles 

2,  640 

700+ 

16.9 

27.6 

22.6 

22.0 

Station  21  to  22 

280 

23-24 

11. 00  miles 

2,  640 

700+ 

16.7 

24.6 

21.9 

21.2 

Station  22  to  23 

280 

23-24 

11.  50  miles 

2,  640 

700+ 

16.1 

23.0 

21.1 

21.1 

Station  23  to  24 

280 

23-24 

12.  00  miles 

2,  640 

700+ 

16.5 

23.0 

20.8 

20.6 

Station  24  to  25 

280 

23-24 

12.  50  miles 

2,  640 

700+ 

16.4 

24.9 

21.4 

21.5 

Station  25  to  26 

280 

23-24 

13. 00  miles 

2,  640 

700+ 

16.4 

23.9 

20.8 

21.1 

Station  26  to  27 

280 

23-24 

13. 50  miles 

2,  640 

700+ 

16.2 

24.3 

21.6 

20.8 

Station  27  to  28 

280 

23-24 

14. 00  miles 

2,  640 

700  + 

17.9 

25.8 

21.6 

20.2 

Station  28  to  29 

280 

23-24 

14.  50  miles 

2,  640 

700+ 

16.1 

25.3 

20.6 

20.9 

Station  29  to  30 

280 

23-24 

15. 00  miles 

2,  640 

700+ 

16.2 

24.5 

21.6 

20.7 

Station  30  to  31 

280 

23-24 

15.  50  miles 

2,  640 

700+ 

16.3 

22.8 

27.5 

21.8 

Station  31  to  32 

280 

23-24 

16. 00  miles 

2,  640 

700+ 

16.5 

22.9 

28.8 

22.8 

Station  32  to  33 

280 

23-24 

16. 50  miles 

2,  640 

700+ 

16.1 

23.2 

26.9 

24.2 

Station  33  to  34 

280 

23-24 

17.  00  miles 

2,  640 

700+ 

16.1 

23.0 

27.7 

23.0 

Station  34  to  35 

280 

23-24 

17.  50  miles 

2,  640 

700+ 

15.5 

23.0 

27.0 

25.2 

Station  35  to  36 

280 

23-24 

18. 00  miles 

2,  640 

700+ 

15.7 

23.4 

27.6 

23.1 

Station  36  to  37 

280 

23-24 

18. 50  miles 

2,  640 

700+ 

15.4 

24.3 

19.5 

24.0 

Station  37  to  38 

280 

23-24 

19.  00  miles 

2,  640 

700+ 

15.5 

23.5 

20.1 

23.2 

Station  38  to  39 

280 

23-24 

19. 50  miles 

2,  640 

700+ 

15.3 

24.5 

20.0 

24.2 

Station  39  to  40 

280 

23-24 

20.  00  miles 

2,  640 

700+ 

15.4 

24.5 

20.4 

20.5 

Station  40  to  J 

280 

23-24 

20.  47  miles 

2, 471 

700+ 

15.0 

24.0 

21.0 

20.8 

Station  J to  41 

500 

23-24 

20.  50 miles  

169 

700+ 

15.0 

23.2 

22.0 

20.0 

Station  41  to  K 

500 

23-24 

20.  63  miles 

671 

700+ 

15.0 

23.0 

22.8 

19.4 

Station  K to  L 

500 

23-24 

20. 80  miles 

918 

700+ 

14.6 

22.4 

22.2 

19.7 

Station  L to  42 

280 

23-24 

21.  00  miles 

1, 051 

700+ 

14.6 

25.6 

25.0 

20.9 

Station  42  to  43 

280 

23-24 

21. 50  miles 

2,  640 

700+ 

14.7 

26.0 

23.0 

21.9 

Station  43  to  44 

280 

23-24 

22.  00  miles 

2, 640 

700+ 

14.3 

26.0 

21.9 

21.4 

Station  44  to  45 

280 

23-24 

22. 50  miles 

2,  640 

700+ 

18.4 

25.6 

20.8 

20.5 

Station  45  to  46 

280 

23-24 

23. 00  miles 

2,  640 

700+ 

22.0 

27.4 

20.7 

19.7 

Station  46  to  47 

280 

23-24 

23.  50  miles 

2,  640 

700+ 

22.8 

24.6 

20.0 

25.8 

Station  47  to  48 

280 

23-24 

24. 00  miles 

2,  640 

700+ 

21.5 

27.6 

19.5 

23.3 

Station  48  to  49 

280 

23-24 

24.  50  miles 

2,  640 

700+ 

21.6 

25.3 

19.5 

23.7 

Station  49  to  50 

280 

23-24 

25.  00  miles 

2,  640 

700+ 

21.5 

23.9 

19.5 

25.2 

Station  50  to  51 

280 

23-24 

25.  50  miles 

2,  640 

700+ 

19.0 

24.8 

19.4 

18.9 

Station  51  to  52 

280 

23-24 

26.  00  miles 

2,  640 

700+ 

18.0 

26.0 

20.0 

19.1 

Station  52  to  53 

280 

23-24 

26.  50  miles 

2,  640 

700  + 

13.0 

26.4 

19.7 

18.6 

Station  53  to  54 

280 

23-24 

27. 00  miles 

2,  640 

700-f 

13.2 

23.6 

19.7 

19.0 

Station  54  to  55. . . . 

280 

23-24 

27. 50  miles 

2.  640 

700+ 

13.7 

26.7 

19.8 

18.3 
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Tabular  statement  showing  the  channel  as  dredged  and  its  condition  on  June  30,  1898 

Continued. 


Locality. 


Dredged. 


Examinations. 


Dis- 

tance 


Maximum  depth  in  cross 
section. 


Width. 


Central 

depth. 


Cross  section  at — 


be-  Top 
tween  width. 

sta- 

tions. 


June, 

1891. 


June,  June, 
1896.  1897. 


June, 

1898. 


Station  55  to  56 

Station  56  to  57 

Station  57  to  58 

Station  58  to  59 

Station  59  to  60 

Station  60  to  61 

Station  61  to  M 

Station  M to  62 

Station  62  to  63 ... . 

Station  63  to  64 

Station  64  to  65 

Station  65  to  66 

Station  66  to  N 


South  of  initial 
point— continued 


Feet. 

280 

280 


280 

280 

280 

280 

200 

200 

200 

200 

200 

200 


Feet. 

23-24 

23-24 

23-24 

23-24 

23-24 

23-24 

23-24 

23-24 

23-24 

23-24 

23-24 

23-24 

23-24 


28. 00  miles. 

28. 50  miles. 

29.00  miles. 

29.  50  miles. 

30. 00  miles. 

30.  50  miles. 
30. 81  miles. 

31. 00  miles. 

31. 50  miles. 

32. 00  miles. 
32.  50  miles. 

33. 00  miles. 
33. 08  miles. 


Feet. 
2,  640 
2,  640 
2,640 
2,  640 
2,  640 
2,  640 

1,  659 
981 

2,  640 
2,640 
2, 640 
2,  640 

459 


Feet. 


Feet. 


Feet. 


700+ 

13.7 

700  + 

14.4 

700  + 

14.4 

700+ 

14.4 

700+ 

15.3 

700+ 

16.1 

700+ 

16.1 

700+ 

16.2 

700+ 

23.2 

700+ 

22.3 

350 

21.0 

370 

22.9 

390 

23.1 

25.3 

23.6 

21.9 

21.3 

21.6 

21.3 

21.4 

22.9 

23.9 

27.9 

29.4 
26.8 

25.9 


Feet. 

20.3 

20.3 

20.7 

22.4 

23.0 

23.1 

23.1 

23.2 

26.2 
24.9 
28.6 

26.8 
25.8 


Feet. 

18.0 

19.5 

19.4 

19.8 

21.2 

20.4 

20.7 

20.6 

21.9 

24.1 

28.8 

25.2 
25.8 


Miles. 


Less  than  23  feet  at  mean  low  water 18 

Less  than  22  feet  at  mean  low  water 10 

Less  than  21  feet  at  mean  low  water 4 

Less  than  20  feet  at  mean  low  water 


Money  statement . 

$55,638.68 

July  1, 1897,  balance  unexpended  ----------- 54  699  38 

June  30, 1898,  amount  expended  during  fiscal  year ’ 

939. 30 

31.80 


July  1, 1898,  balance  unexpended  . . 
July  1, 1898,  outstanding  liabilities 


907. 50 


July  1, 1898,  balance  available 

Amount  (estimated)  required  for  completion  of  existing  project  (main-  ^ 000  Q0 

AuHN^^haVcan" be'profita'bly  expended  in'fiscai  200^  000. 00 

Si^^tt^d'^con^Hancewitii  requirements  of  sections  2 ve^arnt 
L harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

Work  was  first  done  on  the  channel  leading  to  the  wharves  at  Mobile 
by  the  General  Government  in  1827. 

The  following  appropriations  were  made  by  Congress. 

$10,000.00 

May  20, 1826  ..  20,000.00 

March  2, 1829  . . io,  000.  00 

June  24, 1834 17,997.60 

March  3, 1835  . 50,  000. 00 

March  3, 1837  - . 50,  000. 00 

July  7, 1838 50,000.00 

August  3, 1852  

207, 997.  60 

_ 20,833.08 


March  3, 1857  (relief  claim) 


Total 


228,  830. 68 
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The  second  stage  of  improvement  was  entered  upon  in  1870.  This 
project  was  finished  in  1876,  under  the  following  appropriations: 

By  act  of  Congress — 

July  11, 1870 $50,000 

March  3, 1871  50,  000 

J une  10, 1872 75,  000 

March  3, 1873  100,  000 

June  23, 1874 100,000 

March  3, 1875  26,  000 


Total 401,000 

In  the  third  stage  of  improvement  work  was  done  under  appropria- 
tions as  follows : 


June  18, 1878  (survey) $10  000 

March  3, 1879  100, 000 

June  14, 1880 125,000 

March  3, 1881  100,  000 

August  2, 1882  125,  000 

July  5, 1884 200,000 

August  6, 1886  90,000 


i oral 

The  fourth  stage  of  this  work  was  begun  in 
pleted. 

Appropriations  have  been  made  as  follows : 

1888  and  has  been  com- 

By  act  of  Congress — 

August  11, 1888  

September  19, 1890  

July  13, 1892 

Sundry  civil  act,  March  3, 1893  

Sundry  civil  act,  August  18, 1894 

Sundry  civil  act,  March  2, 1895  

March  16, 1896  

June  3, 1896 60’000 

June  4, 1897 " ok’  nnn 

Total 

Abstract  of  proposals  for  hire  of  dredging  plant  for  Mobile  River  and  Bay,  Alabama. 


No. 

Name  and  place  of  residence  of  bidders. 

H ire  of  HppH  o*. 

To  remove  each  day  of  8 hours— 

■AJ.DC  UL  lUCUg* 

ing  plant. 

Below  Station 
24. 

Above  Station  24. 

1 

2 

National  Dredging  Co.,  Wilmington, 
Del. 

Kittenhouse  Moore  Dredging  Co.,  Mo- 
bile, Ala.  S * ’ 

$230  per  day  . . 
$235  per  day  . . 

2,875  cu.  yds  .. 
2,600  cu.  yds  .. 

300  to  1,000  cu.  yds. 
300  cu.  yds. 

Recommended  for  acceptance,  hid  No.  1,  National  Dredging  Company,  at  $230  ner 
day,  removing  2,875  cubic  yards  per  day  below  Station  24  and  300  to  1,000  cubic 
yards  per  day  above  Station  24.  ; 
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COMMERCIAL.  STATISTICS. 

Comparative  statement  of  lumber,  cotton,  etc.,  shipped  to  foreign  and  coastwise  ports. 


[Compiled  from  records  of  Mobile  Cotton  Exchange.] 


Articles. 

1898. 

1897. 

1896. 

1895. 

Lumber 

76,  079 
97,  765 
107 
2, 323 
86, 550 

106,  095 
191,  772 
299 
167 
76, 847 

88,  045 
129,  021 
185 

83,  557 
144, 737 
825 

DDlllglt?D -i 

52, 090 

29, 941 

Comparative  statement  of  the  number  and  draft  of  vessels  passing  up  and  do  urn  the  dredged 

channel. 


[Compiled  from  the  books  of  the  harbor  master.] 


Draft  in  feet. 


Less  than  13  . . . 

13  to  14 

14  to  15 

15  to  16 

16  to  17 

17  to  18 

18  to  19 

19  to  20 

20  to  21 

21  to  22 

22  to  23  ...... 

23  


Steamships. 


Dp. 


1898.  1897. 


Total 


Down. 


1898.  1897 


126 

31 

27 

28 
24 
10 

7 

13 

14 
10 
14 


290  307 


Square-rigged 


Up. 


1898.  1897 


Down. 


1898.  1897 


284  1 12  170  117 


Schooners. 


Up. 


1898.  1897. 


156 


40 


Down. 


1898.  1897 


40 


Total. 


Up. 


1898.  1897 


16 


76  459 


540 


Down. 


1898.  1897 


107 

37 

53 

31 

39 

35 

51 

31 

24 

46 

42 

20 

516 


Dote. — Very  many  schooners  ascending  the  channel  on  a less  draft  than  13  feet  are  not  noted  in  the 
records  of  the  harbor  master,  and  therefore  do  not  appear  m this  statement. 


S 2. 

IMPROVEMENT  OF  FROM  TTJSCA- 

The  character  and  cost  of  previous  work  on  tJis_i“Pr(7e?S?T1t 
discussed  on  pages  1669-1674,  Annual  Deport  of  Chief  of  Engineers, 

United  States  Army,  for  1897.  , 

During  the  past  fiscal  year  the  gauge  at  proposed  Lock  No.  4 was  read 

^During  July,  1897,  a telephone  line  was  built  and  equipped  from  the 
United  States  Engineer  Office  in  Tuscaloosa  to  Locks  1, 2,  and  3,  at  a 
cost  of  $279.69  for  about  2 miles  of  line  and  4 instruments. 

During  May,  1898,  the  last  4 derricks  which  remained  standing  on 
Lock  No.  1 stone  yard  were  taken  down,  and  the  crabs  and  other  machm- 
ery  belonging  to  them  were  stored  under  shelter.  The  timbers  of  the 
derricks  had  become  rotten  and  they  were  taken  down  to  prevent  their 

a The  total  amount  expended  on  this  improvement  to  June  30, 1898,  is 
$600,256.65. 
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Money  statement. 


July  1, 1897,  balance  unexpended $20, 002. 24 

June  30, 1898,  amount  expended  during  fiscal  year 16,  508. 89 


July  1, 1898,  balance  unexpended 3,  493. 35 

July  1, 1898,  outstanding  liabilities 36.  53 


July  !,  1898,  balance  available 


3, 456. 82 


( Amount  (estimated)  required  for  completion  of  existing  project 190,  500.  00 

1 Amount  that  can  be  profitably  expendedin  fiscal  year  ending  June  30, 1900  190,500.00 
] Submitted  in  compliance  with  requirements  of  sections  2 of  river  and 
t harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


The  folio  wing  appropriations  have  been  made: 


By  act  of— 

July  5, 1884 $50,000 

August  1, 1886  56, 250 

August  11, 1888  100,  000 

September  19, 1890 150,000 

July  13, 1892 „ 200,  000 

August  18, 1894 37, 500 

June  3, 1896 10,000 


Total 603,750 


COMMERCIAL  STATISTICS. 


In  addition  to  the  commerce  reported  elsewhere  as  passing  through  the  locks,  the 
following  commerce  on  Pool  No.  3 stopped  at  White’s  landing  above  the  locks : 


Coal 

Cross  ties . . 
Logs 

Total 


785  tons. 

4,  700  tons. 

5,  600  tons. 


11,  085  tons. 


S3. 

OPERATING  AND  CARE  OF  LOCKS  AND  DAMS  ON  BLACK  WARRIOR 
RIVER,  ALABAMA. 

The  three  locks  were  operated  and  cared  for  by  two  lock  hands  at 
each  lock,  under  the  general  supervision  of  the  lock  master,  without 
interruption  during  the  year. 

During  a period  of  extreme  low  water  in  September  and  October, 
1897,  the  levels  of  the  pools  were  lowered  by  leakage  and  frequent  lock- 
ages below  the  crests  of  dams.  Pool  No.  1 was  thus  reduced  2.70  feet 
below  crest  of  dam;  Pool  No.  2,  3.20  feet,  and  Pool  No.  3, 1.62  feet.  On 
October  1 the  lock  master,  with  the  regular  lock  hands,  a small  force 
of  extra  laborers,  and  the  use  of  a barge,  began  filling  above  the  dams 
with  spalls,  gravel,  sand,  clay,  and  cinders,  to  reduce  leakage.  By 
October  22  all  the  pools  were  full,  with  water  running  over  the  crests 
of  dams,  and  on  October  30  filling  was  discontinued  for  the  season. 
The  cost  of  filling  may  be  itemized  as  follows : 


Designation. 

Quantity. 

Cost. 

Rate  per 
unit. 

Filling  above  Dam  No.  1 cubic  yards.. 

Filling  above  Dam  No.  2 dn 

Filling  above  Dam  No.  3 do 

310 

135 

140 

$136. 25 
58.37 
35.  63 

$0.  44 
.43 
.254 

Total 

585 

230.  25 

.39J 
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During  October  tbe  miter  sills  at  lower  end  of  Lock  No.  1 were  lined 
with  thin  strips  of  sheet  lead,  to  reduce  leakage  between  tbe  sills  and 

^During  December  and  January  tbe  lock  master,  with  tbe  regular  lock 
bands  and  small  force  of  extra  laborers,  removed  obstructions  from 
approaches  to  tbe  locks  and  repaired  bank  protection  below  Abutments 
1 and  3.  Tbe  cost  of  these  repairs  may  be  itemized  as  follows : 


Designation. 


Riprap  below  Abutment  No.l cubic 

Riprap  below  Abutment  No.  2 uo 

Total 


Quantity. 

Cost. 

Rate  per 
unit. 

13 

$9. 50 

$0. 73 

96 

63. 62 

.66 

109 

73. 12 

.67 

During  February  8 cubic  yards  of  riprap  were  placed_by  the  regular 
lock  bands  to  repair  bank  protection  below  Abutment  No.  2. 

Several  face  stones  at  Dam  No.  3 were  hammered  out  of  place  by 
saw  logs  in  tbe  backlash  during  tbe  winter  Hoods  and  will  be  replaced 
this  summer.  No  other  damage  has  occurred.  Materials  for  fencing  m 
United  States  land  at  Locks  1 and  3 have  been  contracted  for  and 
partly  delivered.  A carpenter  with  a small  force,  assisted  by  the  regu- 
lar lock  bands,  is  now  building  tbe  fence  at  Lock  No.  1,  and  will 
afterwards  build  tbe  fence  at  Lock  No.  3. 

Itemized  statement  of  expenditures  during  the  fiscal  year  ending  June  30, 1898. 


Date. 


1897. 
Aug.  11 
Sept.  6 
Sept.  20 
Sept.  20 
Oct.  8 
Nov.  2 
Nov.  4 
Nov.  30 
Dec.  6 
Dec.  15 
Dec.  15 


To  whom  paid. 


For  what  paid. 


Sundry  persons  

do 

Marshall  & Bruce  Co 

R.  P.  Pro  well 

Sundr 
R.P. 

Sundi 
R.P. 

Sundry  persons 

Allen  & Jemison  Co. 
R.P.  Pro  well 


Jan. 

5 

Jan. 

5 

Jan. 

11 

Jan. 

11 

Jan. 

25 

Feb. 

3 

Feb. 

4 

Feb. 

10 

Mar. 

7 

Mar. 

14 

Apr. 

6 

Apr. 

12 

Apr. 

12 

Apr. 

26 

Apr. 

May 

27 

4 

May 

24 

May  24 
June  2 
June  4 
June  25 
June  25 
June  29 
June  30 

Sundry  persons 

do 

R.  P.  Prowell 

Jno.  T.  Cochrane 

Sundry  persons 

do - 

do 

Tuscaloosa  Telephone  Exchange . 

Sundry  persons - - - - - 

Tuscaloosa  Telephone  Exchange. 

Sundry  persons 

Tuscaloosa  Telephone  Exchange. 

Evins  Hill - 

Jno.  T.  Cochrane - 

Tuscaloosa  Telephone  Exchange. 


Pay  roll  for  July,  1897  

Pay  roll  for  August,  1897 

Printing - 

Maintenance  of  telephones  . 
Pay  roll  for  September,  1897 
Maintenance  of  telephones . 
Pay  roll  for  October,  1897  . . . 
Maintenance  of  telephones  . 
Pay  roll  for  November,  1897  - 

Lead 

Maintenance  of  telephones  . 

Pay  roll  for  December,  1897  . 

do 

Maintenance  of  telephones . 


Amount. 


Sundry  persons - - - - - 

Tuscaloosa  Telephone  Exchange. 


Jno.  T.  Cochrane 

Sundry  persons 

Andrew  J.  Morse  & Son 

Jno.  T.  Cochrane 

Allen  & Jemison  Co - 

Tuscaloosa  Telephone  Exchange 

Sundry  persons  


Total. 


Hauling 

Pay  roll  for  December,  1897  

Pay  roll  for  January,  1898 

do 

Maintenance  of  telephones 

Pay  roll  for  February,  1898  

Maintenance  of  telephones 

Pay  roll  for  March,  1898 

Maintenance  of  telephones 

Hauling 

Oil,  etc 

Maintenance  of  telephones 

Pay  roll  for  April,  1898 

Maintenance  of  telephones 


Pay  rolf  for  May ,4898.' UU 

Diving  apparatus 

Oil 

Hardware - 

Maintenance  of  telephones 
Pay  roll  for  J une,  1898  


290. 67 

83. 00 

4. 00 
318. 40 

4.  00 

574. 50 
4.  00 

304. 50 

9. 00 

4. 00 

307. 25 

36. 49 
4. 00 

.25 

5.87 

16. 50 

335. 00 
4.  00 

305. 00 
4.00 

305. 00 
4. 00 
.50 
6. 50 
4. 00 

305.00 
4.00 

.50 
305.  00 

516. 00 
6. 13 

70. 70 
4. 00 
331. 25 


4,782.01 


APPENDIX  S — REPORT  OF  MAJOR  ROSSELL. 


1433 


The  following  is  a statement  of  expenditures  for  operating  and  care 
of  canals,  Black  Warrior  River,  Alabama,  during  fiscal  year  ending  June 
30, 1898,  submitted  in  accordance  with  Circular  Ro.  12  from  Office  of 
the  Chief  of  Engineers,  United  States  Army,  dated  Washington,  D.  C., 
July  31, 1897: 


Items. 

Allotment. 

Expended. 

Balance. 

Salaries  lock  hands 

$3,  660. 00 
500.  00 

$3, 624. 17 
230. 25 

$35. 83 
269. 75 
926. 88 
136.  87 
87.  35 
33.  00 

Filling  above  d ams 

Riprap  bank  protection  ... 

1, 000. 00 

73. 12 

Fuel  oil, lights 

150. 00 

13. 13 

100.  00 

12.  65 

Repair  gates  and  valves 

90.  00 

57.  00 

Diving  apparatus  

574. 00 

516.  50 

57.  50 
653.  05 
48.  00 
83. 25 
26.  99 

Fencing  Locks  1, 2,  and  3.. 

750. 00 

96. 95 

Telephone  service .... 

48.  00 
83. 25 

Stationery. ..... ... 

Incidentals ' 

26. 99 

Total.......... 

6,  824.  00 

4, 782.  01 

2, 041. 99 

Money  statement. 


July  1, 1897,  balance  unexpended $270. 57 

Amount  allotted  during  fiscal  year  6, 553. 43 

6, 824. 00 

June  30, 1898,  amount  expended  during  fiscal  year 4, 782. 01 

July  1, 1898,  balance  unexpended 2,  041.  99 

July  1, 1898,  outstanding  liabilities 192. 21 

J uly  1, 1898,  balance  available 1, 849. 78 


COMMERCIAL  STATISTICS. 
Traffic. 


Vessels. 

Lock  No.  1. 

Lock  No.  2. 

Lock  No.  3. 

Ascend- 

ing. 

Descend- 

ing. 

Total. 

Ascend- 

ing. 

Descend- 

ing. 

Total. 

Ascend- 

ing. 

Descend- 

ing. 

Total. 

Towboats 

110 

112 

222 

318 

316 

634 

316 

320 

636 

Government  boats 

6 

5 

11 

Coal  barges 

11 

17 

28 

72 

81 

153 

83 

96 

179 

Other  barges 

156 

160 

316 

136 

135 

271 

136 

136 

272 

Government  barges 

33 

26 

59 

8 

7 

15 

12 

11 

23 

Government  small  craft. . . 

37 

43 

80 

29 

29 

58 

23 

25 

48 

Small  craft 

43 

39 

82 

29 

34 

63 

41 

35 

76 

Rafts 

1 

55 

56 

3 

57 

60 

7 

57 

64 

Total 

397 

457 

854 

595 

659 

1,  254 

618 

680 

1, 298 

Passengers 

mr 

74 

203 

W595" 

1,352 

2,  947 

1,  668 

1, 421 

3,  089 

Lockages 

259 

278 

537 

367 

407 

774 

386 

429 

815 
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Commerce. 

[In  tons.] 


Lock. 

Date. 

Coal. 

Corn. 

Steel  rails. 

Cement. 

< 

1 

l 

n 

1 

6 i 

1 

m 

i> 

3 

H 00 

3 pi 
3 © 

l 9 

§ 

H 

j Posts. 

| Cross-ties. 

Hewn  timbers. 

02 

bj) 

O 

Lumber. 

ra 

a 

c3 

Tfl 

General  and  mis- 
cellaneous. 

Totals. 

No.  1 
No.  2 
No.  3 

K 

1 

230 
226 
445 
1, 434 
2, 160 
499 

4 . 

6 

70 

273.5 
666 
1,  407 

August,  1897  

September,  1897  . 

October,  1897  

N ovember,  1897 . - 
December,  1897 . . 
January,  1898  .J. 
February,  1898  .. 

20 

350 
962 
1, 983 
1,513 
155 
105 
8 

46.5 
27 
14 
370 
437 
1, 245 
30 

3, 463.  5 
4, 031. 5 
814.5 
535 
533 
1,263 
300 

324 

24 

”60 

88 

7.5 

9.5 

113 

18 

March,  1898  

April,  1898  

*270 

Total 

2, 223 

5, 076 

113 

5,264 

4 

352 

148 

111 

13, 291 

Ti-iItt  1QQ7 

195.  5 

258 
284 
622 
1,434 
2, 160 
499 

4.5 

.... 

16.25 
100. 25 

32. 25 
2 

9.5 
39 
11 
1 2 
30 

474.  25 
888.  25 
1, 934. 50 

3,  641.  50 

4,  540. 50 
964 
699 

707.  50 
1, 483 
451 

i 121. 75 
i 153. 50 

o uiy,  ±oy  

August,  1897  

September,  1897  . 

October,  1897  

November,  1897.. 
December,  1897  . . 
January,  1898  ... 
February,  1898  . . 
March,  1898  

154 
180.  25 
195.5 
357 
134 
523 
562 
1,  395 
55 
103 
85 

350 
1, 100 
2, 010 
1, 490 
155 
105 

.... 

324 

24 

”60 

88 

113 

25 

15 

7 

9.5 

6 

15 

36 

76 

270 

12 

4 

.... 

50 

. 6.75 

. 6.50 

April,  ioDo 

May,  1898  

June,  1898 

8 

50 

Total 

4, 139.  25 

i 25 

i 22 

: 9.5 

1 5,210 

15 

i 14 

: 113 

t|  5,  728 

! K 

! 514. 5 

148 

J 305. 5C 

1 16, 876. 75 

T,,!-..  1 QftfT 

1 QR  RP 

258 
. 284 

62‘, 
. 1, 665 
. 1,  93( 
3 49i 

20  ( 

! .... 
i .... 

’ 4.5 

. 16.25 
. 100. 25 
. 32.25 

. 2 

» 474. 25 

> 888. 25 

j 2,270.50 
3, 918.  50 
) 4,374.50 
1,  038 
944 
707. 50 
1,483 
467 

5 157. 75 

0 153. 50 

j uly,  ±©y7 

August,  1897  

September,  1897  . 

October,  1897  

November,  1897.. 
December,  1897  - . 
January,  1898. . . 
February,  1898  .. 

1 QQQ 

. 154 

ci  O “ 

35C 
. 1, 30C 
2,  01( 
. 1, 49( 
195 
145 

1 ... 

) 

i .... 

. 241. 5( 

. 621 
168 
. 522 

. 562 

1 QQR 

) 

) 

) 

) ... 

3 ... 

) < 

. 324 
. 24 

8. 

. 9. 5( 

. 39 
0 11 
8 2 
. 30 
. 50 
. 6.7! 

. Ill 

21 

5 1! 

5 9.  i 

7 

( 

3 .. 

. 1! 

. 36 
S 76 
8.-..- 

Marcn,  Iodo  ...  - - 

A ««41  1 QQQ 

. i,  o yo 
RR 

27i 

0 H 
4: 

April,  loyo 

• fjo 

1 AQ 

May,  loy© 

June,  1898 

. ±\Jo 

. 85 

! 

B ... 

4 50 

. 6.5' 

Total ..... 

4,  618. 2 ! 

5 2 

5 2: 

2 9.i 

5 5,29i 

0 li 

5 1 

4 11 

3 5,72 

8 7 

4 514. 1 

5 14 

8.305.5' 

0 16, 876. 75 

1 

s4- 

IMPROVEMENT  OF  VfARRIOR  AND  TOMBIGBEE  RIVERS,  ALABAMA  AND 
1 MISSISSIPPI. 

This  system  of  rivers  forms  the  highway  for  the  coal,  etc.,  coming 
down  the  Black  Warrior  River,  as  well  as  the  natural  communication 
for  western  Alabama  and  eastern  Mississippi  that  lies  contiguous  to  the 

upper  Tombigbee.  . „ 

The  work  done  on  this  system  is  divided  into  sections,  as  follows: 

(a)  Warrior  River,  from  the  mouth  to  Tuscaloosa,  a distance  ot  l«iu 

mi(^)S* Tombigbee  River,  from  mouth  to  Demopolis,  a distance  of  191 

(c)  Tombigbee  River,  from  Demopolis,  Ala.,  to  Columbus,  Miss.,  a 
distance  of  156  miles. 
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(d)  Tombigbee  River,  from  Columbus  to  Fulton,  a distance  of  144 

(e)  Tombigbee  River,  from  Fulton  to  Walkers  Bridge,  a distance  of 

24§  miles.  , , . „ . . 

Tbe  approved  project  on  sections  a , 5,  and  c propose  the  use  o±  locks 
and  dams 5 on  d and  e only  snagging  and  temporary  work  in  tbe  way  of 

dikes,  etc.  , , , 

To  keep  up  navigation  on  these  rivers  it  wdl  be  necessary  to  keep  up 
tbe  removal  of  snags,  drift,  etc.,  wbicb  accumulate  annually;  also  to 

do  some  dredging  and  removal  of  sand,  gravel,  etc. 

As  tbe  estimates  for  these  improvements  are  only  for  building  locks 
and  dams,  it  follows  that  tbe  yearly  expenditures  for  snagging,  etc., 
reduce  tbe  amount  necessary  to  complete  tbe  improvements  as  shown 
on  paper,  but  really  this  amount  is  not  reduced.  1 respectfully  recom- 
mend that  tbe  appropriations  hereafter  be  asked  for  separately  for  tbe 
operation  of  snag  boats  and  parties  engaged  in  bank  work,  dike  work, 
and  removing  accumulations  of  sand,  gravel,  etc.  ^ 

On  sections  a,  5,  and  c there  will  be  necessary,  annually,  $45,000. 

(a)  WARRIOR  RIVER,  ALABAMA. 

For  original  condition  of  this  section  and  for  work  done  prior  to  June 
30,  1897,  see  pages  1679  and  1680,  Annual  Report  of  1897. 

WORK  OF  THE  PAST  YEAR. 

During  tbe  past  year  tbe  snag  boats  Vienna  and  Demopolis  have 
worked  over  tbe  river  from  Robertson’s  Upper  Landing  to  tbe  mouth, 
a distance  of  116  miles.  During  October  tbe  river  became  so  low  that 
it  was  necessary  to  tie  up  tbe  boats,  but  tbe  crews  continued  work  on 
tbe  channel,  using  a barge  and  yawls.  In  this  manner  they  removed 
snags  and  shattered  obstructions  with  dynamite.  This  work  ceased  on 
December  4. 

Extensive  improvements  were  made  at  Tressells  Bar,  Izzard  Shoal, 
Drop-Out  Bar,  Morrows  Rock,  Jennings  Ferry  Bar,  McAlpins  Bar,  and 
Hatchs  Bar.  In  each  location  tbe  channel  was  opened  and  cleared  by 
scrapers,  after  wbicb  dams  and  training  walls  were  built  of  piles  inter- 
woven with  brush— fascines  held  by  galvanized  wire. 

Sketches  showing  these  locations  before  and  after  improvement 
accompany  this  report.  . 

On  July  1,  1897,  a survey  party  was  organized  and  was  m tbe  held 
until  December  23, 1897,  when  it  was  disbanded  on  account  of  high 
water.  On  May  23,  1898,  tbe  party  was  reorganized  and  it  is  now  at 
work.  Since  July  1,  1897,  it  has  carefully  surveyed  71  miles  of  river, 
thus  completing  tbe  survey  to  within  58£  miles  of  tbe  mouth.  Borings 
are  now  being  made  and  test-pits  sunk  at  proposed  lock  sites. 

Work  on  this  section  of  the  river  has  for  tbe  past  year  consisted  of 
felling  overhanging  trees,  removing  snags,  excavating  rock,  sand,  and 
clay;  building  training  walls  and  dams,  sinking  test-pits,  boring,  and 
completing  71  miles  of  a new  survey. 

Tbe  total  amount  expended  on  this  improvement  up  to  June  30, 1898, 
is  $222,278.26. 
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Money  statement . 


July  1, 1897,  balance  unexpended $48, 483. 20 

June  30, 1898,  amount  expended  during  fiscal  year 40, 761. 46 

July  1, 1898,  balance  unexpended 7, 721. 74 

July  1, 1898,  outstanding  liabilities 389. 52 

July  1, 1898,  balance  available 7,  332. 22 


Amount  (estimated)  required  for  completion  of  existing  project 1, 320, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30, 1900  500, 000.  00 

Submitted  in  compliance  with  requirements  of  sections  2 of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


Appropriations  were  made  as  follows : 

Warrior  and  Tombigbee  rivers : 

March  3, 1875  $25,  000 

August  14, 1876  15,  000 

June  18, 1878 28,000 

March  3, 1879  20,000 

Warrior  River : 


June  14, 1880 20,  000 

March  3, 1881  10,  622 

August  2, 1882  10,  000 

July  5, 1884 12,000 

August  5, 1886  18,  750 

August  11, 1888  18, 000 

$177, 372 


The  following  appropriations  have  been  made  by  Congress: 


September  19, 1890 $45,  000 

July  13, 1892 75,000 

August  18, 1894  40,  000 

June  3, 1896 70,000 

230,000 


407, 372 


COMMERCIAL  STATISTICS. 


Articles. 

1898. 

1897. 

1896. 

Cotton 

Tons. 

1,  500 

2,  500 

20 

60 

2,  000 
4,  616 

Tons. 
2,  080 
2, 100 
20 
50 
1,  300 
2, 000 

Tons. 
1,250 
1, 300 
20 
50 

1,  200 
500 

Grain  

Lumber 

General  merchandise 

Coal 

Total 

10,  696 

7, 550 

4, 320 

(b)  TOMBIGBEE  RIVER  FROM  ITS  MOUTH  TO  DEMOPOLIS. 


ORIGINAL  CONDITION  OF  WORK. 

For  original  condition  of  work  and  for  work  done  prior  to  June  30, 
1897,  see  pages  1685  and  1686,  Annual  Report  for  1897. 

PLAN  OF  IMPROVEMENT. 

The  present  plan  of  improvement  is  to  secure  a channel  6 feet  deep 
at  low  water  by  removal  of  obstructions,  bank  revetment,  and  the 
construction  of  locks  and  dams. 
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Money  statement . 


July  1, 1897,  balance  unexpended $48, 483. 20 

June  30, 1898,  amount  expended  during  fiscal  year 40,  761. 46 


July  1, 1898,  balance  unexpended 7;  721. 74 

July  1, 1898,  outstanding  liabilities 389. 52 

July  1, 1898,  balance  available 7, 332. 22 

f Amount  (estimated)  required  for  completion  of  existing  project 1, 320,  000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
< 30, 1900  . . . . 500, 000. 00 


Submitted  in  compliance  with  requirements  of  sections  2 of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

Appropriations  were  made  as  follows : 


Warrior  and  Tombigbee  rivers : 

March  3, 1875 $25,  000 

August  14, 1876  15, 000 

J une  18, 1878 28,  000 

March  3, 1879  20, 000 

Warrior  River: 

June  14, 1880 20,000 

March  3, 1881  10,  622 

August  2, 1882  10,  000 

July  5, 1884 12,  000 

August  5, 1886  18,  750 

August  11, 1888  18, 000 

$177, 372 


The  following  appropriations  have  been  made  by  Congress: 


September  19, 1890 $45, 000 

July  13, 1892 75,000 

August  18, 1894  40,  000 

June  3, 1896 70,000 

230,000 


407, 372 


COMMERCIAL  STATISTICS. 


Articles. 

1898. 

1897. 

1896. 

Cotton  

Tons. 
1, 500 
2,  500 
20 
60 

2,  000 
4,  616 

Tons. 
2,  080 
2, 100 
20 
50 
1,  300 
2, 000 

Tons. 

1, 250 
1,  300 
20 
50 

1,  200 
500 

Grain  

Lumber 

General  merchandise 

Coal 

Total 

10,  696 

7,550 

4, 320 

(&)  TOMBIGBEE  RIVER  FROM  ITS  MOUTH  TO  DEMOPOLIS. 
ORIGINAL  CONDITION  OF  WORK. 

For  original  condition  of  work  and  for  work  done  prior  to  June  30, 
1897,  see  pages  1685  and  1686,  Annual  Report  for  1897. 

PLAN  OF  IMPROVEMENT. 

The  present  plan  of  improvement  is  to  secure  a channel  6 feet  deep 
at  low  water  by  removal  of  obstructions,  bank  revetment,  and  the 
construction  of  locks  and  dams. 
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WORK  OF  THE  PAST  YEAR. 

Snagging  and  dredging  was  carried  on  by  snag  boat  Tombigbee  and 
steam  dredge  Blade  Warrior. 

On  the  28th  of  August  the  boom  of  the  Blade  Warrior  broke,  seri- 
ously wrecking  the  dredging  apparatus,  since  which  time  the  boat  has 
been  laid  up  at  McGrews  Shoal. 

On  July  1, 1897,  the  snag  boat  Tombigbee  was  removing  snags  between 
McDowells  and  Moscow.  On  July  19,  1897,  she  was  sent  to  the  mouth 
of  the^river  and  began  working  upstream,  removing  snags  previously 
passed  as  not  necessarily  dangerous  and  such  as  had  recently  washed 
into  the  channel.  While  working  upstream  the  boat  was  occasionally 
sent  to  locations  in  advance  where  navigation  had  become  difficult,  but 
after  the  obstructions  had  been  removed  she  would  return  to  the  point 
she  had  left  and  resume  systematic  operations.  At  the  end  of  the  fiscal 
year  the  Tombigbee  had  progressed  as  far  as  Mungers,  41  miles. 

On  June  18,  1898,  the  Tombigbee  was  inspected  by  the  United  States 
local  inspectors  of  hulls  and  boilers  and  found  in  good  condition. 


SUMMARY  OF  WORK. 


The  following  is  a table  of  work  performed  by  the  Blade  Warrior 
and  the  Tombigbee  during  the  fiscal  year  ending  June  30,  1898: 


Overhanging  trees  cut 

Logs  on  banks  cut  up 

Snags  removed  from  river 

Stumps  removed  or  leveled 

Gravel  excavated cubic  yards.. 

Earth  excavated do 

Rocks  removed 

Miles  traveled 


16 

4 

1, 235 
113 
595 
1,  381 
242 
1, 142 


Work  on  the  lock  and  dam  at  McGrews  Shoal  has  progressed  during 
the  year,  with  three  interruptions  by  high  water.  The  two  walls,  as  far 
as  constructed,  contain  4,228  cubic  yards  of  concrete. 

Two  progress  sheets, # showing  the  condition  of  the  lock  walls,  accom- 
pany this  report ; also  a hydrograph,*  showing  oscillation  of  the  river 
for  the  past  year. 

The  total  amount  expended  on  this  improvement  to  June  30,  1898,  is 
$319,454.84. 

Money  statement. 


July  1, 1897,  balance  unexpended $83,  471.  47 

June  30, 1898,  amount  expended  during  fiscal  year 67, 176.  31 

July  1, 1898,  balance  unexpended 16, 295. 16 

July  1, 1898,  outstanding  liabilities 557. 83 

J uly  1, 1898,  balance  available 15,  737. 33 


f Amount  (estimated)  required  for  completion  of  existing  project 600,  000.  00 

J Amount  that  can  be  profit  ably  expended  in  fiscalyearending  June  30, 1900  200, 000. 00 
j Submitted  in  compliance  with  requirements  of  sections  2 of  river  and 
[ harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

Appropriations  have  been  made  as  follows : 


Act  of  September  19,  1890 $55, 000 

Act  of  July  13, 1892  125,  000 

Act  of  August  18, 1894 75,  000 

Act  of  June  3, 1896 75,  000 


Total 330,000 
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COMMERCIAL  STATISTICS. 


Articles. 

1898. 

1897. 

1896. 

Cotton tons.. 

16,  250 

7,  800 
5,525 
95 

67,  240 
13,  219 
1,  500 

8.350 
4,  420 
92 
66,  360 
13,  744 
500 

Lumber do... 

General  merchandise do . . . 

Total  - 

210,  239 
25, 200 
1, 900 

253, 589 

95,  379 

93, 466 

(C)  TOMBIGBEE  RIVER  FROM  DEMOPOLIS  TO  COLUMBUS. 

For  the  original  condition  of  this  work  see  pages  1443  and  1444, 
Animal  Report  of  1896. 


PLAN  OF  IMPROVEMENT. 


The  plan  of  improvement  is  to  obtain  a channel  6 feet  deep  at  low 
water  and  to  maintain  it  by  dredging  and  snagging. 

For  work  done  prior  to  June  30,  1897,  see  pages  1687  and  1688, 
Annual  Report  for  1897. 

WORK  OF  THE  PAST  YEAR. 


Snags  removed 

Logs  cut  up  and  removed 

Sunken  trees  cut  up  and  removed 

Stumps  blasted  and  removed 

Logs  and  stumps  on  banks  cut  up 


Overhanging  trees  felled - 

Trees  trimmed 

Bushes  cut  (estimated) cords 


Piles  driven,  repairing  jetties 

Old  jetties  repaired linear  feet.  - 

Rock  blasted,  repairing  jetties cubic  yards.. 

Brush  fascines,  shore  protection do 

Mattresses  sunk  for  jetties square  feet. . 

Gravel,  sand,  and  clay  excavated cubic  yards.. 


1,  419 
467 
283 
439 
656 
1,  487 
66 
828 
100 
255 
90 
611 
53 
248 
1, 507 


The  steam  capstan  snag  boat  Noxubee  and  the  quarter  boats  Pickens- 
ville  and  Fulton  are  engaged  in  this  improvement.  < j 

The  condition  of  this  section  of  the  river  on  J nne  30,  1898,  is  such 
that  liglit-draft  boats  can  navigate  it  all  the  year  on  a slight  rise  above 
ordinary  low  water. 

The  total  amount  expended  on  this  improvement  to  June  30,  1898,  is 
$97,386.56. 

Money  statement. 


July  1, 1897,  balance  unexpended 

June  30, 1898,  amount  expended  during  fiscal  year 


$67,  687. 70 
15,  074. 26 


July  1, 1898,  balance  unexpended  .. 
July  1, 1898,  outstanding  liabilities 


52,613.44 
353.  87 


July  1, 1898,  balance  available 


52,  259. 57 


(Amount  (estimated)  required  for  completion  of  existing  project.... . 2,  000,  000.  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,1900  .... : : 500,000.00 

Submitted  in  compliance  with  requirements  of  sections  2 of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  J une  4, 1897. 
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The  following  appropriations  have  been  made: 

By  act  of— 

September  19, 1890  

July  13, 1892 - 

August  18, 1894  

June  3, 1896 

Total 


(d)  TOMBIGBEE  RIVER  FROM  FULTON  TO  COLUMBUS. 

For  original  condition  of  this  work  and  for  work  done  prior  to  June 
30,  1897,  see  page  1089,  Annual  Report  for  1897. 

PLAN  OF  IMPROVEMENT. 

The  plan  of  improvement  is  to  obtain  high-water  navigation  by  cut- 
ting overhanging  trees  and  removing  all  obstructions  above  low  water. 


WORK  OF  THE  PAST  YEAR. 


1,  825 

993 

Q-fnm-na  hloofod  orirl  rpmOVPfl  frOTTl  Tl  V PT  

592 

jjt  Mill  Do  Ulcto  toll  (hi  ILL  A CILIU  V OIL  A1  ULU  XXV  ox  ......  ....  ------ 

2,  092 

5,  260 

288 

cords . . 

16 

1, 060 

cubic  yards.. 

36 

120 

Bank  protected  with  piles,  planks,  clay,  and  gravel 

linear  feet.. 

284 

The  original  project  was  completed  at  a cost  of  $27,283.65. 

The  total  amount  expended  in  preservation  of  this  improvement  to 
June  30,  1898,  is  $17,263.04. 


Money  statement. 


July  1, 1897,  balance  unexpended $7,  923. 19 

June  30, 1898,  amount  expended  during  fiscal  year 7, 186. 23 

July  1, 1898,  balance  unexpended 736.  96 

July  1, 1898,  outstanding  liabilities 36.  70 

July  1, 1898,  balance  available 700. 26 


$15,  000 

35. 000 

50. 000 
50,  000 


150,  000 


f Amount  (estimated)  required  for  maintenance  of  existing  project 5,  000.  00 

J Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1900  5,  000. 00 
I Submitted  in  compliance  with  requirements  of  sections  2 of  river  and 
[ harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

The  following  appropriations  have  been  made  specifically  for  preser- 
vation of  this  section  of  the  river : 


By  act  of — 

July  13, 1892  $6,000 

August  18, 1894 4,  000 

June  3, 1896 8,000 


Total 18,000 
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COMMERCIAL  STATISTICS. 


Articles. 

1898. 

1897. 

1896. 

Pinfi  ftypross  nml  nfl.lr  lous  .................. 

Tons. 
79,  285 

Tons. 
32, 192 

Tons. 
20,  000 

This  includes  the  commerce  from  Walkers  Bridge  to  Fulton. 


(e)  TOMBIGBEE  RIVER  FROM  WALKERS  BRIDGE  TO  FULTON. 

The  condition  of  this  improvement  on  June  30,  1898,  is  such  as  to 
allow  large  rafts  of  logs  and  timbers  to  be  brought  downstream  on  a 
slight  rise  above  ordinary  low  water. 

For  original  condition  of  this  work  and  for  work  done  prior  to  June 
30,  1897,  see  page  1690,  Annual  Eeport  for  1897. 

No  work  was  done  during  the  fiscal  year  ending  June  30,  1898. 


Money  statement. 


July  1,  1897,  balance  unexpended 

June  30,  1898,  amount  expended  during  fiscal  year 

July  1,  1898,  balance  unexpended 

{Amount  (estimated)  required  for  maintenance  of  existing  project 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J une  30, 1900 
Submitted  in  compliance  with  requirements  of  sections  2 of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 


$340.  79 
5.00 


335.  79 


1,  000.  00 
1,  000.  00 


The  following  appropriations  have  been  made : 


By  act  of — 

August  11,  1888  $4,  000 

September  19,  1890 4,  000 

July  13,  1892  (maintenance) 3, 000 

August  18,  1894  (maintenance) - 1?  000 

June  3,  1896  (maintenance) . ... 1,  000 


Total - 13,000 


For  commercial  statistics,  see  report  on  Tombigbee  River  from  Fulton  to  Columbus. 


S5- 


IMPROVEMENT  OP  NOXUBEE  RIVER,  MISSISSIPPI. 


For  original  condition  of  this  work  and  for  work  done  prior  to  June 
30,  1897,  see  pages  1691  and  1692,  Annual  Eeport  for  1897. 

The  river  is  navigable  during  high  water  to  Macon,  Miss. 

No  work  was  done  during  the  past  fiscal  year  and  no  expenses  were 
incurred. 

Money  statement. 


July  1,  1897,  balance  unexpended. 
July  1,  1898,  balance  unexpended 


Amount  (estimated)  required  for  maintenance  of  existing  project 

Amount  that  canbe  profitably  expended  in  fiscalyear  ending  J une  30, 1900 
Submitted  in  compliance  with  requirements  of  sections  2 of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 


$3,  903. 19 
3, 903. 19 


3,  000.  00 
3,  000. 00 
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The  appropriations  made  for  this  improvement  are  as  follows : 


$12,  000 
8, 000 
10,  000 
7,  500 
7,  500 

5. 000 
3,  000 
3,  000 

3.000 

3,000 

Total 62, 000 

There  is  no  commerce  or  navigation  on  this  river. 


By  act  of— 

June  14, 1880 

March  3, 1881 

August  2, 1882  

July  5, 1884 

August  5, 1886  

August  11, 1888  

September  19, 1890  

September  13,  1892  (maintenance) 
August  18,  1894  (maintenance)  . . . 
June  3,  1896  (maintenance) 


S 6. 

IMPROVEMENT  OF  PASCAGOULA  RIVER,  MISSISSIPPI. 

For  the  original  condition  and  history  of  this  work,  see  pages  1448, 
1449,  and  1450  of  Annual  Report  for  1896.  For  work  done  prior  to  June 
30,  1897,  see  pages  1692,  1693,  and  1694  of  Annual  Report  for  1897. 

During  the  past  fiscal  year  no  work  has  been  done  on  either  the 
channel  or  the  river.  The  present  depth  on  the  bar  at  Horn  Island 
Pass  is  19.5.  A sketch  showing  soundings  taken  June,  1898,  accompa- 
nies this  report. 

The  present  condition  of  the  river  is  such  that  vessels  of  6£  feet  draft 
can  navigate  to  Cedar  Creek,  55  miles  above  the  mouth,  all  the  year. 

The  total  amount  expended  on  this  improvement  to  June  30,  1898,  is 
$200,459.46. 

Money  statement, 

July  1, 1897,  balance  unexpended. - 

June  30, 1898,  amount  expended  during  fiscal  year  .. 

Jnly  1,  1898,  balance  unexpended 

{Amount  (estimated)  required  for  completion  of  existing  project 42, 185. 42 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1900  10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2 of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


$853. 23 
812.  74 


40.49 


The  following  appropriations  have  been  made: 


By  act  of— 

$8,000 

May  23, 1828  - 

17, 500 

5, 000 

'Pntal  - 

30, 500 

By  act  of— 

Tv.tw»  17  1 87ft  _ 

' 10,000 

5*  187Q  14,000 

June  14,’ 1880... 

March  3, 1881 

August  2, 1882 

20, 000 

4, 000 

8,000 

3, 000 

TWfcol  

59, 000 
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The  appropriations  made  for  this  improvement  are  as  follows : 


$12,  000 
8, 000 
10,  000 
7,  500 
7,500 
5,  000 
3,  000 
3,  000 
3,000 
3,000 

Total - 62,000 

There  is  no  commerce  or  navigation  on  this  river. 


By  act  of— 

June  14, 1880 

March  3, 1881 

August  2, 1882  

July  5, 1884 

August  5, 1886  

August  11, 1888  

September  19, 1890  

September  13,  1892  (maintenance) 
August  18,  1894  (maintenance)  . . . 
June  3.  1896  (maintenance) 


S 6. 


IMPROVEMENT  OF  PASCAGOULA  RIVER,  MISSISSIPPI. 


For  the  original  condition  and  history  of  this  work,  see  pages  1448, 
1449,  and  1450  of  Annual  Report  for  1896.  For  work  done  prior  to  June 
30,  1897,  see  pages  1692,  1693,  and  1694  of  Annual  Report  for  1897. 

During  the  past  fiscal  year  no  work  has  been  done  on  either  the 
channel  or  the  river.  The  present  depth  on  the  bar  at  Horn  Island 
Pass  is  19.5.  A sketch  showing  soundings  taken  June,  1898,  accompa- 
nies this  report. 

The  present  condition  of  the  river  is  such  that  vessels  of  6^  feet  draft 
can  navigate  to  Cedar  Creek,  55  miles  above  the  mouth,  all  the  year. 

The  total  amount  expended  on  this  improvement  to  June  30,  1898,  is 
$200,459.46. 


Money  statement, 

July  1, 1897,  balance  unexpended - 

June  30, 1898,  amount  expended  during  fiscal  year  .. 

July  1, 1898,  balance  unexpended 


$853. 23 
812.  74 


40.49 


f Amount  (estimated)  required  for  completion  of  existing  project 42, 185. 42 

J Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1900  10, 000. 00 

\ Submitted  in  compliance  with  requirements  of  sections  2 of  river  and 
[ harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


The  following  appropriations  have  been  made : 

$8,  000 
17,  500 
5,  000 


Total 30,  500 


By  act  of— 

June  17, 1878. 
March  3, 1879 
June  14, 1880. 
March  3, 1881 
August  2, 1882 
July  5, 1884  . . 


59,  000 


10,  000 
14,  000 
20,  000 
4,  000 
8,  000 
3,000 


By  act  of — 

March  2, 1827  . . 
May  23,1828  ... 
August  30, 1852 


Total 
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By  act  of — 

August  5, 1886  

August  5,  1886,  transferred  amount  appropriated  for  improving  Horn 

Island  Pass,  act  of  July  5, 1884 

August  11, 1888  

September  19, 1890  

July  13, 1892  

August  18, 1894  , 

June  3, 1896 


$20,  000 

5.000 
27,  000 
20,  000 
20,  000 
13,  000 

6. 000 


Total 


111,  000 


S 7. 

IMPROVEMENT  OF  CHICKASAHAY  RIVER,  MISSISSIPPI. 


For  original  condition  of  this  work  and  for  work  done  prior  to  June 
30, 1897,  see  pages  1695  and  1696,  Annual  Report  for  1897. 

The  condition  of  this  improvement  on  June  30, 1898,  is  the  same  as  it 
was  on  June  30, 1897,  allowing  for  the  annual  accumulation  of  obstruc- 
tions, etc.  No  work  has  been  done  during  the  past  year,  and  there  have 
been  no  expenditures. 

The  total  amount  expended  on  this  improvement  to  June  30, 1898,  is 
$16,970.96. 

Money  statement . 

July  1, 1897,  balance  unexpended $29-  04 

July  1, 1898,  balance  unexpended 29. 04 


Amount  (estimated)  required  for  completion  of  existing  project 13, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J une  30, 1 900  2, 500. 00 

Submitted  in  compliance  with  requirements  of  sections  2 of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


The  following  appropriations  have  been  made: 

By  act  of— 

September  19, 1890  

July  13, 1892  

August  18, 1894 

June  3, 1896 


Total 


$5, 000 
5,  000 

5.000 

2. 000 


17,  000 


S 8. 

IMPROVEMENT  OF  LEAF  RIVER,  MISSISSIPPI. 

For  original  condition  of  this  work  and  for  work  done  prior  to  June 
30,  1897,  see  page  1697,  Annual  Report  for  1897. 

The  project  was  virtually  completed  in  1897,  but  the  river  will  have 
to  be  worked  over  from  year  to  year  to  remove  accumulations  of 
obstructions. 

On  June  30,  1898,  the  condition  of  the  river  is  such  that  light  draft 
boats  can  navigate  from  the  mouth  to  Bowie  Creek,  75  miles. 

No  work  was  done  during  the  past  fiscal  year. 

The  total  amount  expended  on  this  improvement  to  J une  30?  1898,  is 
$14,223,78, 
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Money  statement . 


July  1,  1897,  balance  unexpended $896.  68 

June  30,  1898,  amount  expended  during  fiscal  year 120. 46 

July  1,  1898,  balance  unexpended 776. 22 

July  1,  1898,  outstanding  liabilities 30.00 


July  1,  1898,  balance  available 


746. 22 


{Amount  (estimated)  required  for  completion  of  existing  project 10, 000. 00 

Amount  that  can  be  profitably  expen  dedin  fiscal  year  ending  June30, 1900  5,  000.00 

Submitted  in  compliance  with  requirements  of  sections  2 of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 


The  following  appropriations  have  been  made: 


By  act  of — 

September  19,  1890 

July  13,  1892 

August  18,  1894  . . . 
June  3, 1896 


$5, 000 
5, 000 
2,  500 
2,  500 


Total 


15,  000 


S9. 


IMPROVEMENT  OF  PEARL  RIVER  BELOW  JACKSON,  MISSISSIPPI. 

For  original  condition  of  this  work  and  for  work  done  prior  to  June 
30,  1897,  see  pages  1698,  1699,  and  1700,  Annual  Report  of  1897. 

WORK  OF  THE  PAST  YEAR. 

Work  was  continued  on  this  section  of  the  river  with  snag  boats 
Nos.  1 and  2 from  July  1 to  August  28,  1897,  when  operations  were  dis- 
continued on  account  of  high  water.  The  boats  were  laid  up  at 
Wakiah  Bluff,  Mississippi,  where  they  have  since  remained  in  charge 
of  a watchman. 

The  work  accomplished  during  the  year  ending  June  30,  1898,  was 
as  follows : 


Snags  removed 1, 436 

Logs  and  trees  removed 228 

Stumps  blasted  and  removed  from  river 410 

Logs  and  stumps  on  banks  cut  up 198 

Drift  piles  removed 42 

Logs  removed  from  drift  piles 85 

Overhanging  trees  removed 6,  007 

Trees  trimmed . 4 

Bushes  cut,  cords  (estimated) 1771 


The  present  condition  of  the  river  is  such  as  to  allow  navigation  by 
light-draft  boats  all  through  the  year  from  the  mouth  to  Monticello, 
Miss.,  160f  miles.  From  Monticello  to  Jackson,  Miss.,  151J  miles,  the 
river  can  be  navigated  only  on  a rise  of  6 or  7 feet  above  low  water. 

The  total  amount  expended  on  this  improvement  to  June  30,  1898, 
is  $147,299.29. 

Money  statement . 


July  1, 1897,  balance  unexpended $14, 228. 48 

June  30, 1898,  amount  expended  during  fiscal  year 3,  402. 77 


July  1, 1898,  balance  unexpended 


10, 825. 71 


Amount  (estimated)  required  for  completion  of  existing  project 40,  000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1900  10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2 of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  J une  4, 1897. 
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The  following  appropriations  have  been  made: 


By  act  of — 

June  14, 1880  $30,000 

March  3, 1881 25,000 

August  2, 1882 15,  000 

July  5, 1884  10,  000 

August  5, 1886 . . 13, 125 

August  11, 1888 15,  000 


By  act  of— 

September  19, 1890 $20,  000 

July  13, 1892 15,000 

August  18, 1894 5, 000 

June  3, 1896  10,  000 


Total 158, 125 


S IO. 

IMPROVEMENT  OF  PEARL  RIVER  BETWEEN  CARTHAGE  AND  JACKSON, 

MISSISSIPPI. 

For  original  condition  of  this  work  and  for  work  done  prior  to  June 
30,  1897,  see  pages  1700  and  1701,  Annual  Eeport  of  1897. 


WORK  OF  THE  PAST  YEAR. 


Work  on  this  section  of  the  river  was  continued  from  July  1 to  Sep- 
tember 22,  1897,  covering  a distance  of  49  miles,  and  again  from  J une 
11,  1898,  to  the  end  of  the  fiscal  year,  covering  a distance  of  11  miles. 

The  work  accomplished  during  the  fiscal  year  ending  June  30,  1898, 
is  as  follows : 


Snags  removed 

Logs  cut  up  and  removed 

Stumps  in  river  blasted  . . . 

Logs  removed  from  drift  piles 

Logs  and  stumps  on  banks  cut  up 

Overhanging  trees  felled 

Trees  trimmed - 

Bushes  cut,  cords  (estimated) 


15,  664 
2,  319 
967 
283 
1. 186 
2, 502 
181 
6,045 


The  present  condition  of  this  section  of  the  river  is  such  as  to  admit 
of  navigation  by  light-draft  boats  from  Carthage  to  Jackson  on  a 3-foot 
rise  above  ordinary  low  water. 

The  total  amount  expended  on  this  improvement  to  June  30,  1898,  is 
$200,459.46. 

This  project  is  now  completed,  and  future  appropriations  will  be  used 
in  preservation  of  the  improvement. 


Money  statement . 

July  1, 1897,  balance  unexpended 

June  30, 1898,  amount  expended  during  fiscal  year. . . 


$2,  099. 60 
1,  467. 40 


July  1, 1898,  balance  unexpended 


632. 20 


f Amount  (estimated)  required  for  maintenance  of  existing  project 2,  500.  00 

J Submitted  in  compliance  with  requirements  of  sections  2 of  river  and 
t harbor  acts  of  1866  and  1867. 


The  following  appropriations  have  been  made: 


By  act  of— 

March  3, 1879 - $6,000 

June  14, 1880 7, 500 

March  3, 1881.... 2,500 

August  2, 1882 2, 500 

August  6, 1886 2,250 

August  11, 1888 2, 500 


By  act  of — 

September  19, 1890. $3,  000 

July  13, 1892.  5,000 

August  18, 1894 2,  400 

June  3, 1896  2, 400 


Total 36,050 
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COMMERCIAL  STATISTICS. 


Articles. 

1898. 

1897. 

1896. 

Tons. 

30 

150 

Tons. 

50 

200 

Tons. 

300 

270 

180 

250 

570 

S II. 

IMPROVEMENT  OF  PEARL  RIVER  BETWEEN  EDINBURG  AND  CARTHAGE, 

MISSISSIPPI. 

For  original  condition  of  this  work  and  for  work  done  prior  to  June 
30,  1897,  see  page  1702,  Annual  Report  for  1897. 

This  project  has  been  entirely  completed,  and  the  condition  of  the 
river  on  June  30,  1898,  is  such  as  to  allow  navigation  by  light-draft 
boats  on  a 4-foot  rise. 

No  work  has  been  done  during  the  past  fiscal  year. 

The  total  amount  expended  on  this  improvement  to  June  30,  1898,  is 
$15,958.12. 

Money  statement . 

July  1, 1897,  balance  unexpended $293. 00 

June  30,  1898,  amount  expended  during  fiscal  year 1. 12 


July  1, 1898,  balance  unexpended 291. 88 

Amount  (estimated)  required  for  maintenance  of  existing  project 1,  000.  00 

Submitted  in  compliance  with  requirements  of  sections  2 of  river  and 
harbor  acts  of  1866  and  1867. 

The  following  appropriations  have  been  made: 

By  act  of — 

July  5, 1884.... 

August  5, 1886  

August  11, 1888  

September  19, 1890  

July  13, 1892,  maintenance . . . 

August  18, 1894,  maintenance 
June  3, 1896,  maintenance  . . . 


Total 

There  was  no  commerce  on  this  river  during  the  fiscal  year. 


$2,  500 
2,  250 
5,  000 
5,  000 
500 
500 
500 


16, 250 


S 12. 

IMPROVEMENT  OF  BOGUE  CHITTO,  LOUISIANA. 

For  original  condition  of  this  work  and  for  work  done  prior  to  June 
30,  1897,  see  page  1703,  Annual  Report  for  1897. 

WORK  OF  THE  PAST  YEAR. 

Work  was  continued  from  July  1 to  September  23, 1897,  covering  a 
distance  of  43^  miles,  and  again  from  June  1, 1898,  to  the  end  of  the 
fiscal  year,  covering  a distance  of  1 mile. 


1446  REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 


The  work  accomplished  during  the  fiscal  year  ending  June  30,  1898, 
is  as  follows  : 


Snags  removed 

Stumps  in  river  blasted 

Logs  removed  from  river 

Logs  and  stumps  on  banks  cut  up 

Logs  removed  from  drift  piles 

Overhanging  trees  felled 

Bushes  cut,  cords  (estimated) 


1, 142 
222 
257 
55 
49 
2,  429 
3, 110 


The  present  condition  of  the  stream  is  such  as  to  admit  of  navigation 
for  light  draft  boats  and  large  rafts  of  logs  and  timber  for  a distance 
of  79J  miles  on  a rise  of  3 feet  above  ordinary  low  water. 

The  total  amount  expended  on  this  improvement  to  June  30,  1898, 
is  $18,696.47. 

Money  statement . 


July  1,  1897,  balance  unexpended $3,  776. 58 

June  30,  1898,  amount  expended  during  fiscal  year 2, 473. 05 


July  1,  1898,  balance  unexpended 1,  303. 53 

J uly  1,  1898,  outstanding  liabi  lities 6.  89 


July  1,  1898,  balance  available 


1,  296.  64 


{Amount  (estimated)  required  for  completion  of  existing  project 35,  000.  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J une  30, 1900  10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2 of  river  and 
harbor  acts  of  1866  aud  1867  and  of  sundry  civil  act  of  June  4, 1897. 


The  following  appropriations  have  been  made: 


By  act-  of— 

September  19,  1890 $5,  000 

July  13, 1892 5,000 

August  18,  1894  5, 000 

June  3,  1896  5,000 


Total 20,000 


COMMERCIAL  STATISTICS. 


Articles. 

1898. 

1897. 

1896. 

Saw  logs  and  timber  (pine) 

Tom. 
8, 457 
4,475 

Tons. 
6,  720 
60 

Tons. 
6,  750 

Sa,w  log\s  (cypress)  _ __  

Total 

12,932 

6,780 

6,750 

s I3. 

SURVEY  FOR  CANAL  BETWEEN  WARRIOR  RIVER  AND  FIVE-MILE 
CREEK,  ALABAMA. 

The  survey  was  begun  August  14,  1897,  and  was  carried  on  until 
February  28,  1898.  Three  parties  were  organized,  two  for  topography, 
etc.,  and  one  for  precise  level  work. 

All  field  work  was  completed,  and  the  maps  and  drawings  are  now 
being  finished.  They  will  be  submitted  early  in  the  next  fiscal  year. 

By  act  of  June  4,  1897,  the  expenses  of  this  survey  wej*e  authorized 
to  be  paid  from  the  unexpended  balance  of  appropriation  for  improv- 
ing Black  Warrior  Biver  from  Tuscaloosa  to  Daniels  Creek. 


APPENDIX  T. 


INSPECTION  OF  THE  IMPROVEMENT  OF  THE  SOUTH  PASS  OF  THE 

MISSISSIPPI  RIVER. 


REPORT  OF  MAJ.  JAMES  B.  QUINN,  CORPS  OF  ENGINEERS, ^^^CTING 
OFFICER  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1898,  WITH  01HER 
DOCUMENTS  RELATING  THERETO. 

United  States  Engineer  Office, 

New  Orleans , La .,  July  2, 1898. 

General:  I have  the  honor  to  submit  my  annual  report  for  the 
fiscal  year  ending  June  30, 1898,  upon  the  improvement  of  South  Pass 

of  the  Mississippi  Eiver.  . 

The  construction  work  done  during  the  year  was  altogether  m main- 
taining the  jetties  and  auxiliary  works  in  an  effective  condition,  and 

was  not  extensive.  , , . • ^ 

During  the  year  the  required  “ channel  having  a navigable  depth  ot 
26  feet”  was  maintained  through  the  shoal  at  the  head  of  South  Pass. 
For  sixty-three  days  the  channel  in  South  Pass  was  less  than  2b  teet 
deep  at  three  localities,  viz,  in  Grand  Bayou  Eeach,  Goat  Island  Beach, 
and  near  the  foot  of  Goat  Island.  During  this  interruption,  which 
was  due  to  large  volumes  of  sand  moving  along  the  bottom,  and  at 
times  augmented  by  unusually  low  tide,  commerce  was  considerably 

With  the  exception  of  four  days  the  required  channel  was  maintained 
“through  the  jetties”  at  the  mouth  of  South  Pass  and  beyond  them 
to  deeper  water  in  the  Gulf.  The  four  days  during  which  the  channel 
was  not  maintained  occurred  during  the  period  when  the  channel  in 
the  pass  was  deficient,  and  does  not,  therefore,  increase  the  number  ol 
days  deficiency,  sixty- three  days  being  the  whole  number  during  the 
year  throughout  the  14  miles  of  channel  from  the  main  river  to  the 

Gulf.  . . , , v 

The  area  which  is  usually  considered  in  determining  what  changes  m 
depth  are  occurring  beyond  the  ends  of  the  jetties  shows  a slight  deep- 
ening during  the  year. 

During  the  year  the  dredge  boat  worked  one  hundred  and  nlteen 
days  of  ten  hours  each,  as  follows: 

Five  days  in  the  channel  beyond  the  ends  of  the  jetties,  fifty  days  in 
the  jetty  channel,  and  sixty  days  in  the  South  Pass.  The  number  of 
days  of  twenty  four  hours  each  is  forty-seven  and  two-thirds. 

I would  again  invite  attention  to  the  importance  of  increasing  the 
amount  annually  available  for  the  expenses  of  examinations  and  sur- 
veys from  $10,000  to  $12,000,  unless  the  unexpended  balances  which 
we  have  had  for  some  years  be  made  available  for  succeeding  years. 

Herewith  I submit  the  report  of  Mr.  C.  Donovan,  assistant  engineer, 
with  five  charts  and  one  plate  to  accompany  the  same. 
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The  following  are  copies  of  certified  statements  which  I made  during 
the  year  upon  which  payments  were  made  to  the  contractors : 


United  States  inspecting  officer’s  certificates  for  maintenance  of  channel  at  the  mouth  and 
head  of  South  Pass  of  the  Mississippi  River,  and  also  “ through  the  pass  itself,”  as 
designated  hy  acts  of  Congress  approved  March  3,  1875  and  1879. 


United  States  Engineer  Office, 

• Port  Pads,  La.,  September  27,  1897. 

I certify  that  between  the  dates  of  May  14,  1897,  and  September  27,  1897,  both 
dates  inclusive,  Estill  McHenry  and  E.  M.  Switzer,  the  legal  representatives  of 
James  B.  Eads,  deceased,  maintained  a channel  “ through  the  jetties  at  the  mouth 
of  South  Pass  of  the  Mississippi  River,  twenty-six  feet  in  depth,  not  less  than  two 
hundred  feet  in  width  at  the  bottom,  and  having  through  it  a central  depth  of  thirty 
feet  without  regard  to  width.” 

During  the  same  period  a channel  having  “ a navigable  depth  of  twenty-six  feet” 
was  maintained  through  the  shoal  at  the  head  of  Sonth  Pass  and  “through  the 
pass  itself,”  except  for  forty-five  days  from  May  25  to  July  8,  both  dates  inclusive, 
when  the  required  channel  was  not  maintained  in  that  portion  of  “ the  pass  itself” 
known  as  Grand  Bayou  Reach. 

Depths  were  “ measured  at  average  flood  tide.” 

James  B.  Quinn, 

Major,  Corps  of  Engineers. 


United  States  Engineer  Office, 

Port  Eads,  La., "December  27, 1897. 

I certify  that  between  the  dates  of  September  28,  1897,  and  December  27,  1897, 
both  dates  inclusive,  E.  M.  Switzer  and  Estill  McHenry,  the  legal  representatives 
of  James  B.  Eads,  deceased,  maintained  a channel  for  three  months  “through  the 
jetties”  at  the  mouth  of  South  Pass  of  the  Mississippi  River,  “twenty-six  feet  in 
depth,  not  less  than  two  hundred  feet  in  width  at  the  bottom,  and  having  through 
it  a central  depth  of  thirty  feet  without  regard  to  width.” 

During  the  same  period  a channel  having  “ a navigable  depth  of  twenty-six  feet” 
was  maintained  through  the  shoal  at  the  head  of  South  Pass  and  “through  the  pass 
itself.” 

Depths  were  “measured  at  average  flood  tide.” 

James  B.  Quinn, 

Major,  Corps  of  Engineers. 

United  States  Engineer  Office, 

Port  Eads,  La.,  May  18, 1898. 

I certify  that  between  the  dates  of  December  28, 1897,  and  May  18, 1898,  both  dates 
inclusive,  E.  M.  Switzer  and  Estill  McHenry,  the  legal  representatives  of  James  B. 
Eads,  deceased,  maintained  a channel  for  three  months  “through  the  jetties”  at  the 
mouth  of  South  Pass  of  the  Mississippi  River,  “twenty-six  feet  in  depth,  not  Jess 
than  two  hundred  feet  in  width  at  the  bottom,  and  having  through  it  a central  depth 
of  thirty  feet  without  regard  to  width.” 

During  the  same  period  “ a channel  having  a navigable  depth  of  twenty  six  feet” 
was  maintained  through  the  shoal  at  the  head  of  South  Pass  and  “through  the  pass 
itself,”  except  for  fifty -two  days,  as  follows:  From  December  30,  1897,  to  January 
25,  1898,  both  dates  inclusive,  being  twenty-seven  days,  the  required  channel  was 
not  maintained  in  that  portion  of  “the  pass  itself”  known  as  Grand  Bayou  Reach, 
and  from  April  23  to  May  17,  1898,  both  dates  inclusive,  being  twenty-five  days,  the 
required  channel  was  not  maintained  in  Goat  Island  Reach  for  a period  of  twenty 
days,  nor  in  Grand  Bayou  Reach  for  a period  of  five  days. 

Depths  were  “ measured  at  average  flood  tide.” 

James  B.  Quinn, 

Major,  Corps  of  Engineers,  United  States  Army. 


Estimate  of  funds  required  for  examinations  and  surveys  at  South  Pass,  Mississippi  River, 
during  the  fiscal  year  ending  June  30',  1900. 


1 assistant  engineer 

1 assistant  engineer 

1 steam  engineer 

1 water-level  observer 

5 seamen 

Rent  of  office  and  quarters 

Mileage  and  traveling  expenses 


$2,  700 
1,  500 
1,  200 
60 
3,  320 
300 
150 
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Repairs  to  launch  and  boats. 

Supplies  for  launch  and  office 
Contingencies 

Total 

Money  statement . 

Amount  allotted  for  fiscal  year  1897-98,  under  act  of  August  11,  1888 $10,  000 

Amount  allotted  for  fiscal  year  1898-99,  under  act  of  August  11,  1888 10,  000 

Statement  of  expenditures  on  account  of  appropriation  for  examinations  and  surveys  at 
South  Pass , Mississippi  River,  for  the  fiscal  year  ending  June  SO,  1898,  made  in  compli- 
ance with  section  4 of  river  and  harhor  act  of  August  11,  1888. 

Amount  appropriated  by  act  of  August  11, 1888 $10,  000 

EXPENDITURES. 


$400 
300 
2,  000 


11,  930 


1 assistant  engineer,  11-18.5/30  months,  at  $225  

1 assistant  engineer,  11|  months,  at  $125 

1 engineer  launch,  11-10.75/30  months,  at  $100 

1 first-class  seaman,  ll-3scr  months,  at  $70 

1 first-class  seaman,  10-7.5/30  months,  at  $65 • 

1 first-class  seaman,  10-6.5/30  months,  at  $65 

1 first  class  seaman,  9-18.5/30  months,  at  $60 

1 water-level  observer,  12  months,  at  $5 

1 first-class  seaman,  12  days,  at  $2.25 

1 clerk,  1 month,  at  $125 

1 stenographer  and  typewriter,  1 mouth,  at  $90 

1 porter,  1 month,  at  $50 - - - - 

Rent  of  office  and  quarters,  Port  Eads,  La.,  12  months,  at  $25 

Stationery,  etc 

Repairs  to  steam  launch  General  Reese 

Ship  chandlery,  hardware,  etc 

Coal 

Traveling  expenses  and  mileage 

1 Whitehall  boat 


$2, 513. 81 
1,  437.  51 
1, 022. 23 
788. 83 
666. 41 
664. 24 
577. 14 

60. 00 

27. 00 
125. 00 

90. 00 

50. 00 
300.  00 

49. 25 
512. 18 
324. 65 
319.  80 

91. 52 

90. 00 


* Total  expenditures 


9,  709.57 


Respectfully  submitted. 

Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers , tf.  S.  A. 


James  B.  Quinn, 
Major , Corps  of  Engineers, 


REPORT  OP  MR.  C.  DONOVAN,  ASSISTANT  ENGINEER. 

United  States  Engineer  Office, 

Port  Eads,  La.,  July  1,  1898. 

Sir:  I have  the  honor  to  report  upon  the  improvement  of  the  South  Pass  of  the 
Mississippi  River  for  the  fiscal  year  ending  June  30,  1898.  * 

The  work  is  carried  on  under  the  direction  of  Messrs.  E.  M.  Switzer  and  Lstiil 
McHenry,  of  St.  Louis,  Mo.,  by  authority  granted  them  as  the  legal  representatives 
of  James  B.  Eads,  deceased,  in  an  act  of  Congress  approved  March  3,  1875.  They 
are  authorized  “to  construct  such  permanent  and  sufficient  jetties  and  such  auxiliary 
works  as  are  necessary  to  create  and  permanently  maintain,  as  hereinafter  set  forth, 
a wide  and  deep  channel  between  the  South  Pass  of  the  Mississippi  River  and  the 
Gulf  of  Mexico,”  and  to  maintain  said  channel  for  a period  of  twenty  years  from 

J This’ report  gives  in  detail  the  amount  and  character  of  the  work  done  during  the 
year,  the  present  condition  of  the  works,  and  the  results  of  examinations  and  surveys. 
The  following  charts  accompany  the  report : _ . , 

No.  1.  Chart  of  the  channel  from  South  Pass  Light-House  through  the  jetties,  to 
deeper  water  in  the  Gulf. 
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No.  2.  Chart  of  a part  of  the  Gulf  of  Mexico. 

No.  3.  Chart  of  a part  of  South  Pass,  from  South  Pass  Light-House  to  Grand 
Bayou. 

No.  4.  Chart  of  a part  of  South  Pass,  from  Grand  Bayou  to  the  Head  of  the  Passes. 

No.  5.  Chart  of  the  Head  of  the  Passes. 

Plate  I.  Diagram  showing  changes  in  the  depth  of  the  Gulf  for  each  year  from  1876 
to  1898. 

AT  THE  HEAD  OP  THE  PASSES. 

Upper  dam. — During  the  month  of  April  39  feet  of  the  west  end  of  this  dam  was 
undermined  and  washed  out.  The  remaining  470  feet  was  maintained  in  good  con- 
dition during  the  year  by  additional  piling,  willows,  stone,  and  earth  in  sacks. 

The  following  materials  were  used  in  the  maintenance  of  this  dam  during  the  year: 
127  piles,  904  cords  of  willows,  1,046  cubic  yards  of  stone,  1,493  linear  feet  of  12  by 
12  inch  timber,  120  screw  bolts,  and  3,918  sacks  of  earth. 

West  T-head. — This  structure  is  the  west  jetty,  at  the  head  of  South  Pass.  It  was 
maintained  during  the  year  by  the  addition  of  66  piles,  301  cords  of  willows,  1,065 
linear  feet  of  12  by  12  inch  timber,  75  screw  bolts,  and  610  sacks  of  earth. 

East  T-head  Extension. — At  the  upper  end  of  this  work  two  rows  of  piles  were  driven, 
one  being  75  feet  in  length  and  the  other  40  feet.  The  rows  of  piles  were  8 feet  apart, 
and  willows,  stone,  and  earth  were  placed  between  them.  This  work  was  done  to 
protect  the  shore  at  that  point.  The  following  materials  were  used  in  the  work:  21 
piles,  121  cords  of  willows,  38  cubic  yards  of  stone,  and  120  sacks  of  earth. 

Cut-off  dike. — This  dike,  which  has  so  effectually  closed  the  waterway  between  the 
upper  dam  and  the  mainland  below  it,  remained  in  good  condition  during  the  year. 
Materials  were  added  to  it,  and  for  its  protection  two  wing  dams  were  built  at  right 
angles  to  it,  one  on  the  east  side  and  .one  on  the  west  side,  being,  respectively,  246  and 
370  feet  below  upper  dam,  and  are  numbered  3 and  4.  No.  3 is  150  feet  long  and  7 
feet  wide;  No.  4 is  61  feet  long  and  9 feet  wide.  Each  contains  two  rows  of  piles, 
between  which  willows  weighted  with  earth  in  sacks  are  placed.  These  dams  are 
considered  apart  of  the  dike.  The  following  materials  were  used  in  this  structure 
during  the  year:  57  piles,  478  cords  of  willows,  132  linear  feet  of  12'by  12  inch  tim- 
ber, 23  screw  bolts,  and  1,651  sacks  of  earth. 

Mattress  sills  across  Southwest  Pass  and  Pass  a Loutre. — No  important  change  was 
noted  in  these  structures  during  the  year,  and  they  are  substantially  as  reported  on 
page  1471  of  the  Report  of  the  Chief  of  Engineers  for  1896. 

The  locations  of  all  works  at  the  Head  of  the  Passes  are  given  on  chart  No.  5. 

IN  SOUTH  PASS. 

Of  the  four  sheet-piling  dams  which  were  built  in  1894  along  the  west  banks  of  the 
pass  below  the  Head  of  the  Passes  Light-House,  only  the  uppermost  one  remains  as 
originally  built;  two  were  washed  out  in  1896  and  one  during  the  present  year. 

In  Goat  Island  Beach. — Each  of  the  four  wing  dams  which  it  is  necessary  to  main- 
tain in  this  reach  were  more  or  less  repaired  during  the  year  and  are  in  good  condi- 
tion. The  following  materials  were  used  in  their  maintenance : 40  piles,  206  cords 
of  willows,  377  linear  feet  of  12  by  12  inch  timber,  53  screw  bolts,  and  218  sacks  of 
earth. 

In  Grand  Bayou  Beach. — Of  the  nine  wing  dams  now  maintained  in  good  condition 
in  this  reach  six  were  repaired  or  added  to  during  the  year.  The  following  materials 
were  used  in  their  maintenance : 193  cords  of  willows  and  103  sacks  of  earth. 

At  two  localities  on  the  west  bank  of  the  South  Pass  100  cords  of  willows,  801 
sacks  of  earth,  and  7 cubic  yards  of  broken  stone  were  used  to  build  up  the  banks 
and  prevent  unusual  overflow. 

The  locations  of  all  dams  in  Goat  Island  and  Grand  Bayou  reaches  are  given  on 
charts  3 and  4. 

AT  THE  MOUTH  OF  SOUTH  PASS. 

All  the  works  referred  to  at  this  locality  are  represented  on  chart  No.  1. 

East  jetty. — No  work  has  been  done  on  this  jetty  since  1893.  Its  condition  is  as 
follows:  For  2,850  feet  below  East  Point  land  has  formed  over  and  above  it  so  that 
it  is  completely  buried.  For  the  next  3,360  feet  it  is  as  originally  built  of  mattresses 
of  willows  ballasted  with  stone,  and  is  from  1 to  3£  feet  below  the  plane  of  average 
flood  tide.  The  remainder  of  the  jetty  is  capped  by  a concrete  wall  which  was  com- 
pleted in  1889,  except  304  feet,  in  two  sections,  of  older  construction,  which,  however, 
are  not  in  place  at  present.  This  wall  settles  quite  uniformly  from  year  to  year,  the 
average  yearly  subsidence  being  0.15  of  a foot,  and  the  average  total  subsidence  is 
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1.4  feet.  The  wall  is  in  fair  condition ; its  upper  surface  averages  0.02  of  a foot  above 
the  present  plane  of  average  flood  tide,  which  is  4.1  feet  on  Port  Eads  guage. 

The  land  formation  east  of  this  jetty  continues  to  recede,  the  average  recession 
during  the  year  being  150  feet,  in  consequence  of  which  300  feet  of  the  jetty  was 
uncovered  and  exposed  to  the  action  of  the  sea.  , . „ 

West  jetty. — Three  hundred  and  eighty  feet  of  the  outer  end  of  this  work  is  from 
2 to  5 feet  below  the  surface  of  the  water,  and  the  remainder  is,  as  represented  on 
chart  No.  1,  below  the  surface  of  the  land  which  has  formed  since  it  was  built. 

Inner  east  jetty. — In  consequence  of  the  recession  of  the  land  east  of  the  main  jetty 
the  inner  jetty  was  continued  upstream  to  a point  3,280  feet  below  East  Point,  and 
piles  are  driven  for  a further  extension  of  580  feet.  This  continuation  could  not  be 
made  on  the  original  line  because  of  the  land  formation,  so  an  offset  of  50  feet  was 
made  at  the  lower  end  and  the  alignment  made  so  as  to  meet  the  upper  section  of 
this  iettv  But  one  row  of  piles  is  used  in  the  extension ; willows  are  placed  against 
them  and  for  a distance  of  30  feet  from  them  in  such  a manner  as  to  form  a slope 
toward  the  Gulf,  and  this  slope  is  covered  with  stone.  , , 

At  other  localities  the  river  row  of  piles  in  this  jetty  have  been  renewed,  and 
willows  and  stone  were  added  wherever  the  condition  of  the  work  most  required 
them  The  work  is  in  fair  condition,  and  the  following  materials  were  used  in  its 
maintenance:  475  piles,  4,556  cords  of  willows,  766  cubic  yards  of  stone,  and  150 

8a/nLrfw“Tje%m-A  crib  481*  feet  long,  9 feet  wide,  and  3 feet  high  was  placed  on 
this  jetty,  the  upper  end  being  at  Dam  No.  9.  This  was  built  m the  usual  way  of  12 
bv  12  inch  timbers  driftbolted  together,  and  is  filled  with  stone. 

Three  rows  of  piles  commencing  275  feet  below  the  west  light  were  driven  parallel 
to  the  original  line  of  the  jetty,  forming  a section  of  work  117*  feet  long  and  13  feet 
wide.  The  piles  in  each  row  are  connected  by  12  by  12  mch  timbers  bolted  to  them, 
and  willows  and  stone  are  placed  between  them.  This  is  a part  of  the  inner  west 
jetty,  but  was  built  off  the  line  of  that  work  because  of  the  d6bns  which  prevented 

keTheDriverro^  of  piles  has  been  renewed  for  a distance  of  460  feet,  mostly  between 

D The  following  materials  were  used  in  maintaining  this  jetty  during  the  year : 135 
-piles  865  cords  of  willows,  120  cubic  yards  of  stone,  4,870  linear  feet  of  12  by  12  inch 
timber,  781  linear  feet  of  2 by  12  inch  plank,  742  linear  feet  of  coal-boat  gunwales, 

93  screw  bolts,  and  909  driftbolts.  . , . . . « 

Winq  dams. — Two  wing  dams  were  built  during  the  year,  making  thirty-six  of 
these  structures  which  are  maintained  in  good  condition.  The  new  dams  are  Nos. 
49  and  50.  They  are  47  and  52  feet  long,  respectively,  and  11  and  10*  feet  wide. 
Thev  are  constructed  in  the  usual  manner  of  two  rows  of  piles  between  which  wil- 
lows and  stone  are  placed.  The  piles  in  each  row  are  connected  by  a 12  by  12  inch 
waling  timber  bolted  to  them,  and  ties  of  the  same  material  prevent  the  rows  from 

spreading.  Of  the  older  dams  eight  were  more  or  less  repaired. 

Four  cribs  were  placed  on  the  dam  which  connects  the  outer  ends  of  the  east  jetty 
and  the  inner  east  jetty.  Three  of  them  are  27  by  15  by  5 feet  and  one  27  by  24*  by 

5 The  following  materials  were  used  in  the  construction  and  maintenance  of  wing 
dams:  Fifty-nine  piles,  416  cords  of  willows,  480  cubic  yards  of  stone,  8,316  linear 
feet  of  12  by  12  inch  timber,  1,956  linear  feet  of  2 by  12  mch  plank,  94  screw  bolts, 
and  1,488  driftbolts. 

DREDGING. 

From  June  22, 1897,  to  June  21, 1898,  both  dates  inclusive,  the  dredge  boat  worked 
one  hundred  and  fifteen  days  of  ten  hours  each,  as  follows:  Sixty  days  at  three 

localities  in  South  Pass,  fifty  days  in  the  jetty  channel  at  the  mouth  of  South  Pass, 
and  five  days  in  the  channel  beyond  the  ends  of  the  jetties. 

In  this  connection,  and  because  comparisons  have  been  made  between  the  number 
of  days  during  which  dredging  was  and  was  not  done  by  using  the  number  of  days 
of  ten  hours  each,  I would  state  that  such  comparison  is  not  equitable.  A com- 
parison can  only  be  made  by  reducing  the  time  during  which  dredging  was  done  to 
days  of  twenty-four  hours  each.  For  the  year  ending  J une  21, 1898,  this  comparison 

Number  of  days  during  which  the  channel  was  maintained  by  jetties  and  auxiliary 
works  other  than  dredging,  three  hundred  and  seventeen  and  one-third.  Number 
of  days  during  which  the  channel  was  maintained  by  dredging,  forty- seven  and  two- 
thirds.  From  this  it  follows  that  one  day’s  dredging  in  every  seven  and  seven  tenths 
days  was  done. 
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THE  PLANT. 

Repairs  were  made  to  the  dredge  boat,  a tug,  launch,  two  barges,  and  a wharf 
rebuilt. 

FORCE  EMPLOYED. 

The  average  force  employed  during  the  year,  including  all  grades,  was  44  in 
number. 

EXAMINATIONS  AND  SURVEYS. 

The  most  important  results  of  examinations  and  surveys  made  during  the  year  are 
given  graphically  or  tabulated  herein,  and  as  methods  which  have  been  used  for 
many  years  are  still  adhered  to,  the  results  will  be  readily  understood  by  those 
familiar  with  these  reports. 

The  table  which  follows  is  a continuation  of  that  given  on  page  1737  of  the  Report 
of  the  Chief  of  Engineers  for  1897 : 


Number  days  dur- 
ing wbich  channel 
was  maintained. 
(Full  quarter.) 

Periods  which  include  a full  quar- 
ter and  the  number  of  days  dur- 
ing which  the  channel  was  not 
maintained. 

Number  of  days  deficiency, 
and  locality  of  same. 

Stage  of  river  at  Carroll- 
ton, La. 

From — 

To— 

In  South 
Pass. 

In  Jetty 
Channel. 

In  Gulf  of 
Mexico. 

5, 841 

1 

Total  up  to  March  12, 1896 

47 

164 

40 

92 

Mar.  12,1896.... 

J une  28, 1896 

5 

12 

11.9  to  4.7  to  10. 

92 

June  29,1896 

Jan.  28, 1897..... 

122 

7 to  0.7  to  3.9. 

90 

Jan.  29, 1897 

May  13, 1897  

11 

4 

6 to  19. 

92 

May  14, 1897 

Sept.  27, 1897  

45 

19  to  2.6  to  3.9  to  0.9. 

91 

Sept.  28, 1897  

Dec.  27, 1897 

2 to  0.5. 

90 

Dec.  28, 1897 

May  18, 1898  .... 

52 

1 to  14  to  6 to  16. 

6,  388 

Total 

149 

309 

44 

Number  of  days  from  July  8, 1879,  to  May  18, 1898,  both  dates  inclusive 6, 890 

Number  of  days  in  this  period  during  which  a legal  channel  was  not  maintained  . . . 502 

Number  of  dayB  during  which  a legal  channel  was  maintained . .. 6, 388=17$  years. 


AT  THE  HEAD  OF  THE  PASSES. 

The  chart  of  this  survey  is  No.  5.  The  area  which  this  survey  embraces  may  be 
said  to  have  assumed  a normal  condition.  From  year  to  year  there  are  changes 
dependent  upon  and  influenced  by  the  stage  of  the  river,  and  there  are  occasional 
abnormal  conditions  which  cause  sudden,  though  temporary,  changes,  but  the  inter- 
ruptions to  a deep  channel  have  been  so  slight  since  it  was  first  obtained,  in  1879, 
that  up  to  the  present  time  it  may  be  said  that  the  improvement  in  depth,  from  13 
feet  in  1875  to  the  present  wide  and  deep  channel,  has  been  permanent.  As  a rule 
this  area  deepened  during  the  year,  but  the  change  was  unimportant. 

Details  as  to  the  depth  of  the  channel  can  be  best  obtained  from  a study  of  chart 
No.  5.  At  present  the  channel  is  deeper  than  shown  on  the  chart,  but  as  the  survey 
was  made  during  low  river  it  gives  more  nearly  a normal  channel  for  the  year,  since 
there  is  practically  no  change  in  the  depth  of  the  channel  during  the  low  stage  of 
the  river,  and  that  stage  is  of  longer  duration  than  any  other. 

SURVEY  OF  SOUTH  PASS,  FROM  ITS  HEAD  TO  SOUTH  PASS  LIGHT-HOUSE. 

The  charts  of  this  survey  are  Nos.  3 and  4.  The  survey  was  made  during  the 
month  of  November,  1897,  while  the  river  was  low.  The  following  table  gives  the 
depth  and  width  of  channel  in  the  different  reaches: 
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Tabulated  statement  of  the  depth  and  width  of  channel  throughout  South  Pass  of  the 
Mississippi  River,  from  East  Point  to  SO  feet  depth  in  the  mam  river,  given  m separate 
reaches  one-fourth  of  a mile  in  length,  from  a survey  made  in  Noimihei , 1897. 


Locality. 


From — 


East  Point 

Above  East  Point : 

£ mile 

| mile 

| mile 


First  mile . 


1 mile  . . 
1£  miles 
l|  miles 
1J  miles 


Second  mile 


East  Point. 


£ mile. 

£ mile. 
£ mile, 
lmile. 


1£  miles. 
1£  miles. 
If  miles. 
2 miles. . 


2 miles 2£  miles 

2£  miles 2£  miles 

2£  miles 2|  miles. 

2|  miles 3 miles.. 


Third  mile . 


3 miles  . . 
3£  miles  . 
3£  miles  . 
3f  miles . 


Fourth  mile. 


4 miles  . 
4}  miles 
4£  miles 
4£  miles 


Fifth  mile. 


5 miles 
5£  miles 
51  miles 
5|  • 


3£  miles. 
3£  miles  . 
3|  miles. 
4 miles . . 


4£  miles. 
4£  miles. 
4|  miles. 
5 miles. . 


5£  miles. 
5£  miles. 
5|  miles. 
6 miles.. 


Sixth  mile. 


Available  depth. 

i 

Available 
width  of— 

26-foot 

channel. 

30-foot 

channel. 

i i 

31 

240 

00 

31 

270 

110 

27 

255 

(c) 

29.5 

230 

(d) 

27 

230 

29 

~19(T 

00- 

30 

245 

26 

325 

(f) 

. 27 

343 

(ff) 

27 

190 



. ~28~ 

360 

(h) 

. 28 

332 

(i) 

. 30 

390 

. 30 

370 

100 

. 28 

332 

. 30 

310 

105 

. 30 

270 

50 

. 29 

270 

(k) 

.30 

290 

30 

29 

270 

. 31 

295 

105 

. 29.5 

340 

(m) 

. 31 

295 

140 

. 34 

255 

155 

1 255 

. 29 

260 

(«) 

. 27 

207 

(o) 

. 27 

127 

(1) 

..  27 

100 

(2) 

27 

100 

1 

• 

Locality. 


From — 


Above  East  Point: 

6 miles 

6£  miles 

6|  miles 

6|  miles 

Seventh  mile . 


7 miles  . . 
7£  miles 
7£  miles 
7|  miles 


Eighth  mile . 


8 miles  . . 
8£  miles 
8|  miles 
8£  miles 


Ninth  mile . 


To  above 
East  Point. 


6 1 miles. 
6f  miles. 
7 miles.. 


7£  miles. 
7£  miles. 

7 J miles . 

8 miles.. 


9 miles  . . 
9£  miles 
9£  miles 
9|  miles 


Tenth  mile . 


10  miles  . . 
10£  miles . 
10J  miles  . 
lOf  miles  . 


Eleventh  mile 


11  miles  .. 
11£  miles 
11£  miles 
Ilf  miles 


Twelfth  mile. 


8£  miles. 
81  miles. 
8|  miles 
9 miles. . 


27 


9£  miles... 
9 b mi  les . . . 
9£  miles... 
10  miles. .. 


10£  miles. 
101  miles. 
10£  miles. 
11  miles. . 


Available 
width  of— 


! ^ 


-r-  <D  w 

o p i o a 
<2  a 1 <®  a 


2 3 
5,3 


© rt 


100  (3) 

300  (4) 

290  (5) 

385  i 210 


100 


350 

305 

343 

305 


(6) 

(7) 

250 

230 


305 


320 

337 

383 

253 


29 


11£  miles. 
Ill  miles. 
Ilf  miles. 
12  miles . . 


250 

350 

370 

312 


250 


320 

330 

345 

335 


320 


200 

215 

185 

183 


130 

(8) 


270 


275 

255 

270 

135 

135 

1$35 

250 

380 

(6) 


aVervwide. 

b In  Mississippi  River,  above  Head  of  the  Passes. 


Feet. 

(c) 1,320 

\d)  220 

V / QQK 

Feet. 

<*> 

<»„> SO 

(4)  

(5)  

(6)  

(e) 660 

)f)  1,003 

(g). 1,320 

n.\  1 320 

“ :::  :::: 1,320 

1 1, 320 

2 .""-'-1 1,320 

(7)  

(8)  

Total 

3 1,320 

Feet. 

1,110 

750 

425 

280 

250 


In  the  12  miles  of  channel  included  in  the  above  table  there  is  1 37  miles  more 
which  has  a central  depth  of  30  feet  than  there  was  m September  1896.  This  indi- 
cates a deepening,  and  it  is  general  throughout  the  pas8,  although 
and  it  is  a result  naturally  to  be  expected  from  the  effect  of  the  high  river  ot  i»y/. 

At  three  localities  in  the  pass  temporary  shoaling  occurred  at  tunes,  ^Jich  re< duced 
the  depth  to  less  than  that  required  by  law,  which  is  a navigabie  depth  of  26  feet. 
Such  shoaling  occurs  about  the  time  the  river  reaches  its  highest  stage > or when  it 
begins  to  fall,  then  it  is  that  large  volumes  of  sand  move  along  the  bottom,  and  at 
times  obstruct  the  channel. 
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From  December  28,  1897,  to  January  25,  1898,  botb  dates  inclusive,  being  twenty- 
seven  days,  the  channel  was  less  than  26  feet  in  depth.  This  shoal  was  caused  by 
the  grounding  of  a steamer  which  was  brought  down  the  pass  at  a time  when  the 
tide  was  so  low  that  the  depth  of  water  was  not  sufficient  to  float  her.  She  was 
floated  with  the  assistance  of  two  powerful  tugs  after  many  hours  work,  and  the 
force  of  their  propellers,  together  with  that  of  the  steamer,  caused  a movement  of 
sand  which  formed  a barrier  across  the  pass,  and  on  which  other  steamers  grounded 

The  dredge  boat  was  undergoing  repairs  at  the  time  and  did  not  get  to  work  untii 
January  17,  and  on  the  26th  the  channel  was  clear  again. 

From  July  1 to  6,  1897,  both  dates  inclusive,  being  six  days,  and  from  April  28  to 
May  17,  1898,  both  dates  inclusive,  being  twenty  days,  the  channel  in  Grand  Bayou 
Reach  was  less  than  26  feet  in  depth,  as  was  also  the  channel  in  Goat  Island  Reach 
from  April  23  to  May  12,  1898,  both  dates  inclusive,  being  twenty  days. 

From  May  28  to  30,  both  dates  inclusive,  being  three  days,  a similar  deficiency 
obtained  in  the  channel  near  the  lower  end  of  Goat  Island. 

There  were,  therefore,  sixty-three  days  during  the  fiscal  year  when  a channel  hav- 
ing “ a navigable  depth  of  26  feet”  was  not  maintained  in* South  Pass. 

From  April  23  to  May  18,  the  river  had  reached  its  highest  stage,  15.8  feet  on  Car- 
rollton gauge,  and  began  to  fall  slightly;  then  it  was  that  large  volumes  of  sand 
which  caused  these  shoalings  were  moving  through  the  pass.  At  one  time,  in  Goat 
Island  Reach,  dredging  made  no  impression  in  removing  the  shoal  as  the  sand  came 
m faster  than  it  could  be  taken  out. 

At  present  the  river  is  falling,  the  movement  of  sand  along  the  bottom  has  about 
ceased,  and  the  channel  throughout  the  pass  is  good. 

THE  CHANNEL  THROUGH  THE  JETTIES. 

The  channel  through  the  jetties  and  beyond  them  to  deeper  water  in  the  Gulf  is 
shown  on  chart  No.  1.  It  is  required  that  this  channel  be  maintained  “26  feet  in 
depth,  not  less  than  200  feet  in  width  at  the  bottom,  and  having  through  it  a central 
depth  of  30  feet  without  regard  to  width.”  Such  channel  was  maintained  during 
the  year  except  for  four  days  from  April  25  to  28,  both  dates  inclusive,  when,  as  a 
result  of  the  movement  of  sand  along  the  bottom,  the  central  depth  was  less  than 
30  feet  for  a distance  of  120  feet.  This  was  corrected  by  the  action  of  the  current 
alone,  and  the  channel  has  continued  to  improve. 

The  table  which  follows  will  explain  the  changes  in  the  channel  from  month  to 
month  during  the  year,  and  chart  No.  1 gives  full  details  as  to  its  present  depth  and 
width : 

Available  depths  and  widths  of  channel  through  the  jetties , in  separate  reaches  of  2,000 
feet  each,  according  to  surveys  made  during  the  fiscal  year  ending  June  20,  1898. 


Distances  from  East  Point,  in  feet. 


Date. 

0 to  2, 000. 

2, 000  to  4,000. 

4,000  to  6,000. 

Avail- 

able 

depth. 

Available  width 
of  channel. 

Avail- 

able 

depth. 

Available  width 
of  channel. 

Avail- 

able 

depth. 

Available  width 
of  channel. 

26  feet. 

30  feet. 

26  feet. 

30  feet. 

26  feet. 

30  feet. 

1897. 

July 

30.8 

275 

80 

31.6 

310 

185 

33.1 

275 

200 

August 

31.3 

240 

60 

30.9 

290 

140 

33 

280 

180 

September 

30.1 

230 

12 

31 

260 

41 

31.6 

233 

118 

October 

30.4 

202 

20 

30.3 

264 

46 

30.5 

227 

90 

November 

30.9 

220 

25 

30.5 

244 

33 

31 

220 

56 

December 

31.5 

255 

30 

31.4 

280 

60 

31.3 

242 

80 

1898. 

January 

31.  3 

222 

30 

30.7 

276 

43 

30.4 

232 

78 

February.. 

30.5 

270 

80 

30.6 

• 290 

100 

30.7 

230 

110 

March 

April 

31.6 

300 

155 

32.5 

285 

190 

30.7 

260 

35 

May 

33 

320 

160 

34 

310 

210 

34 

270 

200 

June  

32.6 

335 

152 

33.5 

315 

230 

34.3 

265 

195 
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Available  depths  and  widths  of  channel  through  the  jetties,  ™ separate  reaches  of  2,000  feet 
each , according  to  surveys  made  during  the  fiscal  year  ending  June  30,  1898  Oont  u. 


Distances  from  East  Point,  in  feet. 


Date. 

6,000  to  8,000. 

8,000  to  10,000. 

10,000  to  12,000. 

Avail- 

able 

depth. 

Available  width 
of  channel. 

Avail- 

able 

depth. 

Available  width 
of  channel. 

Avail- 

able 

depth. 

A vailable  width 
of  channel. 

26  feet. 

30  feet. 

26  feet. 

30  feet. 

26  feet. 

30  feec. 

1897. 

July 

August 

September 

October 

November 

December 

1898. 

January 

35 

35.3 

30.7 

31.7 

30.8 
32 

31.7 

30.7 

250 

260 

213 

216 

215 

222 

222 

248 

180 

180 

162 

92 

85 

98 

130 

115 

35 

35.7 
32.5 
34 
33.4 
32.9 

32.7 

32.8 

240 

250 

235 

227 

218 

235 

236 
230 

200 

180 

166 

160 

156 

160 

165 

135 

34 

32.2 
30.5 

31.3 
32.2 

32.4 

32.4 

32.5 

265 

290 

249 

260 

220 

245 

239 

255 

200 

190 

140 

142 

170 

152 

168 

170 

February 

a 30.  3 

260 

45 

34.3 

185 

May 

34 

270 

180 

32 

245 

170 

33 

270 

June 

34.1 

252 

206 

37.1 

280 

195 

34. 7 

320 

200 

a Less  than  30  feet  from  April  25  to  28,  both  inclusive. 


No  more  complete  record  of  the  changes  m the  depth  of  the  jetty  chanm 
twentv-three  years  can  he  given  than  is  contained  in  the  following  table, 
have  given  each  year  because  of  its  value  and  convenience,  being  a continuous  record. 


1 during 
which  I 


Table  giving  the  depths  of  water  through  the  jetties  at  various  dates. 


Distances  from  East  Point,  in  feet. 

Date. 

Oto  2,000. 

2,000  to 
4,000. 

4,000  to 
6,000. 

6,000  to 
8,000. 

8,000  to 
10,000. 

10,000  to 
12,000. 

*|Q7K .T  nri  ft  

22.5 

18.7 

16.7 

10.2 

9.7 

9.2 

1Q7fi M«v 

23.3 

20.3 

22 

21 

17.1 

15 

A n gn  st 

23.5 

19.6 

21 

23.5- 

23 

19.8 

IN"  ovember 

22 

20.3 

21.1 

21.2 

21.1 

20.3 

24.1 

21.1 

23.2 

22 

21.2 

20.5 

J iily  ••••••  • * * * ****** * * ******** 

24.9 

24 

26 

23.8 

23.5 

20.3 

October  25  to  December  14 . . . 

26.3 

24.4 

28.5 

24.2 

23 

23.7 

1878  March 

26 

25.9 

35.5 

25.4 

24.3 

23 



28.4 

26.4 

35.7 

27.1 

25.3 

23 

1879  M arch  

28.6 

27.5 

43.4 

27 

27 

27 

J une 

27.5 

. 28.4 

47.7 

29.2 

29.2 

28 

Trilvrft  

30.5 

30.7 

31 

30.7 

30.5 

December. 

31 

31 

48.3 

31.7 

3!. 8 

30.8 

2330 J une 

31 

32.5 

47.8 

31.4 

35.1 

32 

July  ............. 

30.5 

31 

44 

30.8 

31.5 

30.5 

August 

30.5 

30.4 

46 

32 

32 

30.  5 

September ........................ 

30.7 

31 

44.4 

30.6 

32 

31 

October 

31 

31.5 

41 

30.3 

31 

30.5 

November 

30.6 

31 

40.3 

30.8 

30.9 

30.5 

December. 

30  9 

30.6 

43 

30.8 

31 

30.3 

2^gg2. J ami  ary  ................ 

30.5 

30.4 

41.9 

33.8 

30.7 

30.3 

February 

30.4 

30.2 

41.6 

32 

31 

30 

March 

31.5 

31.2 

41.3 

32 

32 

30.5 

A pril  

30.4 

30 

43 

33 

33 

30.5 

Mav ...................... 

30.2 

30.5 

42.7 

32.6 

30.5 

31.2 

30 

30.5 

43.8 

32 

31.7 

31.7 

July 

31 

32 

42.5 

33.5 

33 

32 

A ii  gust 

30.1 

32 

37.6 

32 

31 

30.2 

October  ...... ...... ............ -- 

30.2 

30.3 

38.3 

31.4 

31.2 

30.3 

1882  J"  an  u ary ............... 

30.5 

30.4 

41.3 

31.1 

30.2 

30.  7 

February  - --  --  --  --  --  -- - ---------- 

31.8 

36* 

39.7 

30.5 

30.8 

30.2 

M arch 

31.2 

30.6 

39.2 

30.8 

31.6 

32.  5 

31.7 

32.6 

39.6 

30.5 

30.3 

33 

30.5 

32.5 

39.4 

31 

31.3 

31 

June. 

30.8 

35.5 

39 

31.3 

31.3 

31 

July 

30 

32.7 

38.7 

1 30.6 

31,3 

31.5 
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Table  giving  the  depths  of  ivater  through  the  jetties  at  various  dates— Continued. 


Date. 

Distances  from  East  Point,  in  feet. 

0 to  2,000. 

2,000  to 
4,000. 

4,000  to 
6,000. 

6,000  to 
8,000. 

8,000  to 
10,000. 

10,000  to 
12,000. 

1882 — August 

30.3 

32.  2 

9Q  1 

91  Q 

31.8 

30.5 

30.5 

3l!  5 

31 

32 
31 
31 
31.2 
32.6 
35 

Oo.  A 
9Q  9 

01.  0 
91  ft 

Oo.  0 
97  1 

oj . y 

30. 8 
31.4 
31.2 
31 

30.1 

30 

31 
31 

31.2 

32.3 
33.7 
33.2 
32.5 

0/.  1 
38.1 

97 

31 

91  5 

31.  2 
31.2 
30.4 
30.1 
30.1 

11.  0 

1883 — January 

0/ 

95  9 

31. 2 

9ft  9 

OO.  Li 
9ft 

OU.  z 

Oft  5 

OO 

rr 

oil.  0 

30 

30.3 

40.  ( 
A A 

31. 5 

99  9 

30.3 

May 

4ft 

oZ.  Z 

30 

30.3 

31 

31.5 

33.4 
32.3 

39 

32.4 

OU.  O 
04  O 

40 
A 5 

32.  3 
33.4 

90 

July 

04.  Li 

34.  9 

40 
A A 

33 

31.8 

32.2 

August 

32.1 

33.4 

32.7 

31 

30.5 

31.2 

32 

35.7 

35.3 

34.9 

35 

31.9 
32 
31.1 

32.8 

31.6 

36.7 

41.7 

35.5 

36 
36.  7 

34.7 

36.3 

36.5 

35.3 

33. 8 

38.  2 

44 

40 

oZ 

99  1 

September 

34!  3 
34.1 

33  8 

4o 

00.  4 
90  9 

October 

40 
AA  5 

oLi.  0 
99 

30.  6 
30.5 

31 

30.2 

30.3 

30.7 

38.7 

35.4 
33 
35 

32 

33.5 

32.5 

30.8 

31.4 

32.8 

36.2 

35.7 
32 

31.5 

31.3 
31 

31 

31.7 
30/4 
30.1 

30.6 
28.5 

30 

32 

31 

34.4 

36.5 
37 

34.7 

33 
33 

33.5 
33 

33.4 

32.4 

33.8 

November 

41.  O 
^9  ft 

01 
91  5 

32 

31.5 

31.6 

31.8 
31 

33.8 

32.7 

32!  6 
32.2 

40.  O 
A 9 

04.  0 

91  ft 

1884 — January 

40 
9Q  9 

Ol.  0 
99  7 

February 

OH.  Li 

/II  9 

OL.  / 
91  ft 

OJL.  O 
9Q  5 

41.  0 
/II  ft 

Ol.  0 

April 

0 y.  0 

97  9 

41.  0 
A 1 5 

34 

91  7 

May 

01,0 
95  fl 

41.  0 
AO  9 

ol.  7 

June 

OO.  0 

35.  8 

4 Li.  0 
A1  1 

34.  3 

91 

3o.  1 

August 

35!  8 
34 

41.  1 
Q 

04 

99  ft 

35 

September 

41.  H 
90 

00.  y 

99  1 

35 

33.7 

October 

99  A 

OH 

9Q  ft 

00. 1 

90  ft 

November 

00.  4 
32.  8 

Oo.  0 
97  9 

oZ.  O 
99  9 

32.  6 

December 

99  ft 

0 / . Z 
97  1 

0/2.  Li 
91  1 

32. 4 

1885 — January 

OL,  u 
Oft  A 

Of.  1 
9ft  O 

01.1 

OO  1 

31.  5 

February  

oO.  4 

36.  3 

00.  y 
95  7 

00.  1 
Oft  5 

34.  6 

March  .T 

9ft 

oo.  / 

9ft  1 

OU.  0 
Ol 

34. 1 
31.7 

April 

00 

QK  C 

00. 1 

97 

01 

May 

OO.  0 
OK 

0 1 

05  ft 

32 

32.  6 

June 

OO 

93  7 

OO.  0 
95  7 

31. 5 

33.  5 

July 

OO.  1 

00.  1 
Oft  5 

32.  8 

32.  8 

August 

OO.  1 

35  6 

00.  0 
97  ft 

33.  7 

90 

33.  6 

September 

33.  3 

0 / . 0 
95  9 

00 

99  9 

32 

October 

99  7 

OO.  Lt 
95  ft 

OL.  Lt 
91  9 

30.  7 
30.4 

November 

32!  7 

33 

33.6 
32.8 

32.8 

35.4 

35.9 
38.2 

36.7 
35 

34.5 
35 

34.5 

34 

33.6 

36.4 

35.5 

38.8 
39. 4 

OO.  I 
99  Q 

OO.  0 
05  1 

0 1.  0 
Oft  Q 

December 

OZ.  0 

99  9 

00.  1 
91  9 

OU.  8 

Oft  0 

30.  6 

1886 — J an  uary 

OLi,  Lt 
39  5 

04.  Lt 
99 

ou.  y 

Oft  9 

30.  5 
30.2 

February  

OU,  O 

32.  8 

00 

94  1 

OU.  J 
91  9 

March 

95  ft 

04.  1 
91 

Ol . 0 
95 

30. 9 
33.1 
33.7 

April 

OO.  O 

94  k 

04 

91  5 

Oo 

90  7 

May 

04.  O 
95  ft 

04.  0 
Ol  9 

00.  / 

June 

OO.  D 
95  9 

04.  & 
99  A 

31 

OO  9 

36 

July 

OO.  Z 
Qft  7 

00.  4 
Oft  9 

00.  J 

OO  Q 

34.  5 
32.7 
33.  S 
33.6 
34.1 

August 

OO.  ( 
9fi 

00.  Li 

95  7 

ol.  0 

91  Q 

September 

ou 
95  a 

00.  1 
91  ft 

04.  0 
OO  7 

October 

OO.  0 

36.  2 

04.  0 
91  1 

00.  / 
99 

November 

35!  6 
35 

04.  4 
91  Q 

00 
99  O 

December 

04.  0 
95  9 

oz.  y 

99  ft 

33 

1887— January 

91 

OO.  0 
99  9 

00.  D 
99  9 

32.  6 
32.7 
34.1 

February  

9 a.  A 

00.  0 
95  1 

OZ.  0 
91  9 

March 

Otc.  * 

95  5 

00.  4 
99  ft 

01.  0 
05  5 

April 

OO,  0 
97 

oZ.  0 
09  7 

Oo.  0 

35.  5 
34.8 

May 

O 1 

95  9 

00.  / 
97  1 

31 

01  9 

35. 5 

38. 1 

35.2 
34 

32.7 

32.2 

31.8 

31.2 

31.8 

32.2 
32 

30.9 
31.4 

June 

39* 

39 

OO.  O 
95  A 

0/.  1 

97  5 

01.  z 

OO  9 

34.  2 

J uly 

OO.  4 
9ft  A 

0 /.  0 
05  Q 

OZ.  0 

34. 1 

August 

35.7 
36 
36. 2 

OO.  4 
9 A ft 

00.  0 
91  7 

34 

99  ft 

32 

September 

04.  u 

34 

04.  / 
95 

00.  0 
95 

31.  6 

90  7 

October 

34.  2 

OO 
91  9 

00 
99  1 

OL.  7 

November 

35!  9 
34.7 

35.6 

34.3 
34 

36.3 

35.2 
32 

34.2 

33.7 

32.7 
33.  3 

99  Q 

04.  0 
99  ft 

OZ.  1 
9ft  7 

32.  2 
31.8 
31. 7 
31.5 

December 

OL.  «7 

99  7 

00.  0 
99  O 

OU.  1 

9ft  ft 

1888 — January 

OLi,  1 

32.  5 

00.  y 

99  7 

ou.  y 

9ft  5 

February 

32.  4 

00.  / 
99  5 

OU.  0 
91 

March 

99 

oo.  0 
99  ft 

01 

9ft  5 

31 

31.3 

April 

OO 

9/1  Q 

ol.  0 

99  Q 

OU.  0 
91 

May 

04.  0 
95  9 

00.  0 
01  0 

01 

35 

June 

OO.  Li 

33 

04.  0 
99 

31.  6 

91  1 

33.  6 

33 

July 

3 A 

00 
99  Q 

01.  4 
91 

35.  5 

33.  2 

August 

04 

33.  7 

00.  0 
99  7 

01 

91  9 

31.  9 

91  9 

33.  6 

September 

32.  7 

OO.  1 
99  ft 

OL.  Z 
Oft  Q 

01.  Li 

91 

33.  2 

October 

33.  J 

01.  0 
99  9 

OU.  O 
Oft  ft 

ol 

32 

November 

31.  8 
31.4 

32!  8 

32.4 

oL.  0 

31  7 

OU.  D 
Oft  ft 

30. 4 

9ft  ft 

30. 4 

Oft  Q 

December 

Ol.  1 

31.6 

OU.  O 

30.3 

OU.  0 

a 29. 2 

oU.  O 

30.7 

a From  December  28, 1888,  to  January  4, 1889,  inclusive. 
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Table  giving  the  depth  of  water  through  the  jetties  at  various  dates — Continued. 


Distances  from  East  Point,  in  feet. 


Daee. 

0 to  2, 000. 

2,000  to 
4,000. 

4,000  to 
6,000. 

6,000  to 
8,000. 

8,000  to 
10,000. 

10,000  to 
12,000. 

31 

31.3 

30.6 

30.3 

31 

30.9 

32.4 

32.5 

31.8 

32.8 

31 

32.5 

30.  2 

32.2 

30.4 

32.3 

31.8 

31.6 

30.8 

32. 1 

31.2 

32.8 

32.8 

30.6 

30.  8 

32 

30.7 

32.6 

31.2 

30.8 

30.4 

- 32.2 

31.3 

31.5 

31 

30.8 

30.  3 

31 

31 

32.4 

31.3 

31 

31.7 

31.4 

31.5 

31.6 

31.4 

31 

30.  9 

31.3 

31.2 

31 

31.1 

31.  6 

31 

31.2 

31 

31.7 

a 29. 6 

31 

31.2 

31.  2 

31 

31.3 

31.4 

30.8 

31 

31.2 

31 

31.7 

31.2 

30.8 

30.  8 

31.2 

30.6 

31 

31 

31.  7 

30.7 

31.5 

32.6 

34.4 

33 

36.4 

33.2 

34 

34 

34 

33.6 

33.4 

36 

35 

35 

38.7 

34.5 

32 

34 

34 

36 

39 

34 

32 

33.5 

33 

34 

39.8 

35 

32.4 

33.4 

34 

34 

39 

37 

32 

33 

33 

32.7 

35 

34 

30.5 

31.4 

33 

33 

35 

33 

32 

31 

31 

30.5 

34 

32.8 

30.6 

31.2 

30.6 

30.6 

34 

33 

31.5 

31.2 

30.7 

30.7 

32.3 

33.5 

31 

31 

31.2 

32.2 

32.3 

32.5 

31.7 

31 

31.4 

32.5 

35.2 

32.7 

M arch 

32 

34.3 

36.4 

37.5 

36 

34.6 

April 

30.5 

32 

36.5 

39 

36.4 

34.2 

May  ........ 

30.3 

32 

32 

35 

36 

34 

J une ...... 

33 

31.1 

32 

34.7 

37 

35 

Julv  . . 

31.4 

30.4 

30.4 

33.3 

35.8 

34.8 

August 

31 

31 

31 

32.3 

32.9 

31.4 

September - 

30.  6 

30.  6 

30.7 

31 

31.5 

October 

31 

30.  8 

30.  8 

31.2 

31.2 

30.7 

November 

31.2 

31 

31.3 

31.2 

31.1 

30.6 

December 

30.1 

30.3 

30.  6 

31.4 

31.3 

32 

1892 — J anuary 

31.3 

31.6 

31.3 

31.3 

31.8 

32.2 

February  

30.5 

30.8 

30.8 

31 

31.1 

31.7 

March 

30.8 

30.7 

31.4 

31.7 

31.2 

31 

April 

32 

32 

33.7 

32 

30.5 

30.6 

M n,y 

628. 1 

d 29.6 

38 

35 

33 

32 

June. 

c30. 4 

32.3 

36 

37 

36.6 

33.2 

J uly ... 

31.5 

33 

32 

35.6 

38 

34.2 

August. ............. 

31.5 

33.5 

33.8 

34.6 

34.8 

35 

September 

31.2 

32.7 

31.2 

33.6 

33.7 

33.5 

October 

31.  8 

32.5 

31.8 

31.5 

32.7 

32.3 

November  ... 

31.5 

32.1 

31.5 

32 

33 

32.6 

December... 

31 

31.5 

31.6 

32.1 

33.5 

33.1 

1893 — Januarv 

31.6 

32.2 

31.3 

32.1 

32.2 

34.1 

February  

31.6 

31.  6 

31 

31.6 

32.7 

34 

March 

33.  6 

34.6 

33.1 

30.8 

31.2 

32  4 

April ....... 

33.  6 

35 

33.6 

31.6 

32.3 

32.6 

May 

32 

34 

33 

33 

32.5 

32 

June 

32.7 

33 

33.8 

36 

31.7 

30.5 

J uly ... .... 

32 

33.3 

34 

35 

36.7 

35 

August ..... 

32 

32 

34 

34.5 

35.3 

34.2 

September 

31.5 

31.5 

32.4 

33.5 

35.3 

31.8 

October 

31.5 

32.2 

32.7 

33.2 

34.2 

33.2 

November 

31.  4 

32.7 

33.3 

32.8 

34.3 

33 

December 

31 

32 

33 

33 

34.8 

33.5 

1894 — J anuarv - 

32. 1 

32.1 

33.5 

33.2 

36.8 

34.5 

February  

30.6 

32.2 

32.6 

32.6 

34.5 

33 

March 

32.8 

31.8 

31.7 

32 

34.2 

34 

April 

34.3 

31.4 

32.7 

33 

32.3 

34 

May 

32 

32 

34 

34 

34 

33 

June..... 

32.2 

31.2 

32.9 

33 

32.7 

33.6 

July 

32. 1 

31.6 

31.7 

31.5 

31.8 

32.6 

August 

31.2 

30.  5 

31.2 

30.2 

e28. 9 

30.3 

September ........ 

31.3 

30.6 

30.6 

30.5 

30.3 

30.5 

October 

30.4 

30.4 

30.1 

30.8 

30.6 

30.4 

a From  October  1 to  October  5,  inclusive. 

b Depth  less  than  30  feet  from  April  25  to  May  6,  both  dates  inclusive,  and  varied  from  27.5  to  29.4 
feet. 

c Depth  less  than  30  feet  from  May  20  to  June  20,  both  dates  inclusive,  and  varied  from  28.1  to  29.6 
Icct 

dFrom  December  28,  1888,  to  January  4,  1889,  inclusive. 
e August  20  to  31,  both  dates  inclusive. 
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Table  giving  the  depths  of  water  through  the  jetties  at  various  dates — Continued. 


Distances  from  East  Point,  in  feet. 


Date. 

0 to  2,000. 

2,000.to 

4,000. 

4,000  to 
6,000. 

6,000  to 
8,000. 

8,000  to 
10,000. 

10,000  to 
12,000. 

30.3 

30.3 

30.6 

30.3 

30.3 

30.8 

30.8 

30.6 

31.3 

30.7 

30.7 

30.7 

31.7 

32.1 

32.1 

31.6 

31.5 

31.9 

31.9 

32.4 

31.7 

31.8 

31.8 

31.8 

32.8 

32.1 

31.6 

31.6 

31.7 

32.2 

32 

31.9 

31.5 

31.6 

31.8 

32.2 

31.4 

31.5 

31.4 

31.4 

31.9 

31.6 

31.1 

31.7 

31.6 

31.3 

31.3 

31.5 

July 

31.7 

31.7 

32 

31.5 

31.8 

32.1 

32.2 

31.8 

31.8 

31.3 

31.1 

31.4 

31.8 

31.7 

31.8 

31.4 

31.4 

31.4 

30.9 

30.9 

31.8 

31.3 

31.5 

31.2 

31.7 

31.5 

31.8 

31.3 

32.1 

32.1 

31  3 

31.4 

38.1 

31.4 

31.9 

31.2 

1QQA  TonnflTV  

31.3 

30.9 

32.1 

31.9 

31.3 

32.4 

10^0 — tf  <xii  u di  y 

Fcbruftry  .......  

31.3 

31.1 

31.3 

31.3 

31.5 

31.5 

30.6 

30.3 

30.5 

31.1 

32 

32 

30.5 

30 

30.3 

30.4 

31 

31.9 

30.3 

30 

30.2 

30 

31 

32.4 

JlAdJ  ---------- 

30.2 

30.2 

a 30. 2 

a 30. 2 

a 30.  2 

32.2 

30.3 

30.7 

30.4 

30.4 

31.1 

31.1 

30.2 

A ii  gust 

6 29.3 

29.3 

6 29 

6 29 

6 29.4 

September 

30.2 

29.4 

30.3 

29 

29.9 

30.1 

October  

30.2 

30.3 

30.6 

30.5 

30.4 

30.2 

30.4 

November 

30.8 

30 

30 

30.4 

30.3 

December 

30.7 

30.7 

31.  t 

30.8 

30.9 

31.1 

1897 J arm <br y 

30.4 

30.5 

31.2 

30.5 

30.4 

30.  6 

30 

30.2 

30 

30 

30.2 

31 

31.8 

33.1 

34 

30.5 

30.4 

30 

30.3 

30.6 

c 30. 5 

30.6 

31.4 

31.6 

32.2 

32 

32 

32 

33 

35 

- 

30.4 

31.7 

33.2 

35 

36 

39 

34 

32.2 
30.5 

31.3 

30.8 

31.6 

33.1 

35 

35 

d uiy 

August 

31.3 

30.9 

33 

35.3 

35.7 

September 

30.1 

31 

31.6 

30.7 

32. 5 

30.4 

30.3 

30.5 

31.7 

34 

November 

30.9 

30.5 

31 

30.8 

33. 4 

32. 2 
32.4 

December 

31.5 

31.4 

31.3 

32 

32.9 

1 QQfi  .T  'inn  a tv  

81.3 

30.7 

30.4 

31.7 

32.7 

32.8 

32. 4 

February  

30.5 

30.6 

30.7 

30.7 

32. 5 

31.6 

32.5 

30.7 

May - 

33 

34 

34 

34 

32 

37.1 

33 

June 

32.6 

33.5 

34.3 

34.1 

34. 7 

a Less  than  30  feet  from  J nne  15  to  18,  both  inclusive. 
b Less  than  30  feet  from  August  17  to  October  21,  both  inclusive, 
c Less  than  30  feet  from  April  16  to  20,  both  inclusive. 
dLess  than  30  feet  from  April  25  to  28,  both  inclusive. 


SURVEY  BEYOND  THE  ENDS  OF  THE  JETTIES. 

The  chart  of  this  survey  is  No.  2.  Referring  to  Plate  I,  it  will  he  seen  that  the 
30  40  and  60  foot  curves  receded  during  the  year  and  the  others  advanced,  although 
that  of  the  20  and  50  foot  curves  was  very  slight.  This  indicates  a deepening  inside 
of  the  70-foot  curve  and  a shoaling  farther  out  than  that  depth,  giving  evidence 
that  at  times  a sufficient  force  of  current  is  maintained  after  the  water  is  discharged 
between  th^ends  of  the  jetties  to  prevent  the  heavier  sediment  from  being  deposited 

folio  win  g 1 diagram  gives  the  distance  that  each  curve  ^as  advanced  since 
1877  aid  the  average  annual  advance  of  each.  As  heretofore,  the  70-foot  curve 
shows  the  greatest  advance  and  the  20-foot  curve  the  least.  , f 

To  note  the  distribution  of  shoaling  or  deepening  beyond  the 
is  an  interesting  study.  For  this  purpose  I divide  an  area  containing  14  square 
miles  into  21  lefser  areas  and  determine  the  deepening  or  ahoaliMm 
finally  over  the  whole  area  by  comparing  the  mean  depth  with  similar  results  lor 

former  years. 
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The  following  diagram  represents  this  area  and  its  subdivisions: 


Ml.  1896  to  1897. 


Jfo.2.  1876  io  1897. 
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The  figures  in  each  division  are  the  difference  between  the  mean  depths  of  the 
divisions  for  the  years  between  which  comparisons  are  made,  and,  therefore,  repre- 
sent the  amount  of  shoaling  or  deepening  in  each.  . 

No.  1 compares  the  mean  depths  in  1896  with  those  m 1897,  and  No.  2 compares 
those  for  1876  with  those  for  1897.  Shaded  areas  shoaled  and  all  others  deepened. 

The  mean  change  for  the  year  over  the  whole  area  is  a slight  deepening,  as  given 
in  the  following  table,  which  gives  the  amount  of  the  mean  change  over  the  whole 
area  since  1876: 

Mean  change  over  whole  area. 


From— 

To— 

Deepened. 

Shoaled. 

From — 

To- 

Deepened. 

Shoaled. 

1876 

1877 

Feet. 

Feet. 

0.  40 

1887 

1888 

Feet. 

Feet. 

0. 36 

1877 

1878 

1 Q7D 

1. 78 

2. 24 

2.*  18 " 

1. 31 

1888 

1889 

1889  

1890  

1. 

1. 09 
2.25 
1.64 
2. 05 

1878 

1 QQA 

0. 02 

1890 

1891 

1879 

looU- 

1 Qfll 

1891 

1892 

1880 

1881 

1882 

0.  25 

1892  

1893  

1893  

1894  

1.06 

1882 

1883 

1883  

1884  

1. 17 

3. 62 

1894  

1895  

1895  

1896  

0.81 

2. 63 

1884.... 

loOO  --------- 

1 QQG 

0. 14 
1.44 

1896 

1897...... ... 

0. 07 

1885 

1 QQ7 

1876 

1897  

14.  67 

1886 

VELOCITY,  SEDIMENT,  AND  TIDAL  OBSERVATIONS. 

Velocity,  sediment,  and  tidal  observations  were  continued  during,  the  year,  but 
contained  nothing  of  special  interest  more  than  is  contained  m previous  reports,  as 
follows : Report  of  the  Chief  of  Engineers  for  1896  and  1897,  pages  1483  and  1747, 
respectively. 

DEFICIENCIES  IN  DEPTH  OF  CHANNEL. 

The  deficiencies  which  occurred  during  the  year  in  the  depth  of  *he  channel  at 
different  localities  throughout  South  Pass  from  the  mam  river  to  the  Gulf  have  been 
previously  mentioned,  but  as  there  was  a period  when  three  localities  were  deficient 
at  the  same  time  a wrong  impression  may  be  gained  as  to  the  total  days  deficiency. 

1 The  lawfrequTresS that  a channel  having  “ a navigable  depth  of  26  feet « be  main- 
tained throughout  South  Pass  and  through  the  shoal  at  its  head,  and  that  the  jetty 
channel  at  the  mouth  of  the  pass  shall  be  “ 26  feet  in  depth,  not  less  than  200  feet  in 
width  at  the  bottom,  and  having  through  it  a central  depth  of  30  feet,  without  regard 

t°From1July  1 to  8,  1897,  both  dates  inclusive,  being  eight  days;  from  December  30, 
1897  to  J ami  ary  25,  1898,  both  dates  inclusive,  being  twenty-seven  days,  and  from 
April  28  to  May  17,  both  dates  inclusive,  being  twenty  days,  the  channel  in  Grand 

Bavou  Reach  was  less  than  26  feet  in  depth.  * *>v«annAi  in 

From  April  23  to  May  12,  both  dates  inclusive,  being  twenty  days,  the  channel  m 

Goat  Island  Reach  was  less  than  26  feet  in  depth. 
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From  April  25  to  28,  inclusive,  being  four  days,  tbe  jetty  channel  was  less  than  30 
feet  in  depth,  and  from  May  28  to  30,  inclusive,  being  three  days,  the  channel  in 
South  Pass,  near  the  foot  of  Goat  Island,  was  less  than  26  feet  in  depth. 

It  will  be  seen  that  on  some  of  the  days  between  April  23  and  May  17  the  channel 
at  three  different  localities  was  deficient  at  the  same  time,  and  therefore  the  deficiency 
charged  includes  that  period,  together  with  the  deficiency  at  any  locality,  after  the 
others  had  been  restored.  In  such  cases — that  is,  when  the  deficiency  occurs  at 
different  localities  at  the  same  time,  which  is  unusual — I charge  the  deficiency  to 
the  locality  which  is  the  shoalest. 

By  this  adjustment  the  deficiency  throughout  the  entire  channel  for  the  year  was 
as  follows : 


Date. 

Number 
of  days 
deficient. 

From — 

To— 

Locality  • 

1897. 

July 

.Tnly  fi 

Grand  Bayou  Beach.  

8 

Dec  go 

Jan  25  1898 

27 

1898. 

1898. 

Apr  23 

May  1 9. 

Goat  Island  jR^aoli  - --  - 

20 

May  13 

May  17 

Grand  Bayou  Reach - ... 

5 

May  ?8 

May  80 

Near  foot  of  Goat  Island ......... 

3 

Total 

63 

THE  NAVIGATION  OF  THE  CHANNEL. 

During  the  year  I reported  the  grounding  of  20  steamers  and  1 schooner,  as  follows : 
Schooner  and  2 steamers  in  the  Gulf  beyond  the  end  of  the  jetties,  10  steamers  in 
Grand  Bayou  Reach,  4 in  Goat  Island  Reach,  2 one-fourth  of  a mile  below  the  Head 
of  the  Passes  light-house,  one  2 miles  above  South  Pass  light-house,  and  one  between 
Grand  Bayou  and  Goat  Island. 

Three  steamers  drew  26  feet,  5 drew  25  feet  or  more,  6 drew  24  feet  or  more,  and 
the  draft  of  the  others  varied  from  14  to  22|-  feet. 

Sixteen  steamers  were  aground  from  one  to  twenty-five  hours,  1 fifty  hours,  1 thirty- 
six  hours,  1 seven  days,  and  1 four  days.  The  schooner,  which  was  the  R.  C.  Win- 
ship,  was  anchored  off  the  jetties  on  the  night  of  September  4, 1897.  During  a severe 
gale  her  anchor  chains  parted,  and  she  was  driven  aground  2,340  feet  south  and 
1,400  feet  west  of  the  east  light  and  was  wrecked. 

CONCLUSION. 

During  the  year  Mr.  G.  W.  Lawes,  assistant  engineer,  rendered  efficient  assistance. 

Very  respectfully,  your  obedient  servant, 

C.  Donovan,  Assistant  Engineer, 

Maj.  James  B.  Quinn, 

Corps  of  Engineersf  U.  S.  A , 
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APPENDIX  U, 


IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  SOUTHERN  LOUISIANA 
AND  EASTERN  TEXAS. 


REPORT  OF  MAJ.  JAMES  B.  QUINN,  CORPS  OF  ENGINEERS,  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1898,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 


1.  Chefuncte  River  and  Bogue  Falia, 

Louisiana. 

2.  Tickfaw  River  and  its  tributaries, 

Louisiana. 

3.  Amite  River  and  Bayou  Manchac, 

Louisiana. 

4.  Bayou  Lafourche,  Louisiana. 

5.  Bayou  Plaquemine,  Grand  River,  and 

Pigeon  Bayous,  Louisiana. 

6.  Bayou  Courtableau,  Louisiana. 

7.  Bayou  Teche,  Louisiana. 

8.  Channel,  bay,  and  passes  of  Bayou 

Vermilion,  Louisiana. 


9.  Mermentan  River  and  tributaries, 
Louisiana. 

10.  Mouth  and. passes  of  Calcasieu  River, 

Louisiana. 

11.  Harbor  at  Sabine  Pass,  Texas. 

12.  Sabine  River,  Texas. 

13.  Closing  crevasse  in  Pass  a Loutre, 

Mississippi  River. 

14.  Removing  sunken  vessels  or  craft 

obstructing  or  endangering  naviga- 
tion. 


SURVEY. 

15.  Homochitto  River,  Mississippi. 


Office  United  States  Engineer, 

New  Orleans , La .,  July  18,  1898 . 

General:  I have  the  honor  to  transmit  herewith  annual  reports 
upon  works  of  river  and  harbor  improvement  at  present  under  my 
charge  * * * for  the  fiscal  year  ending  June  30,  1898,  as  follows. 

******* 

Very  respectfully,  your  obedient  servant, 

James  B.  Quinn, 

Major , Corps  of  Engineers. 


Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers , JJ.  S.  A . 
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U i. 

IMPROVEMENT  OF  CHEFUNCTE  (TCHEFUNCTE)  RIVER  AND  BOGUE 

FALIA,  LOUISIANA. 


No  work  was  done  on  this  stream  during  the  year  just  closed.  For 
the  history  of  this  work  and  details  of  improvement,  see  Appendix  R, 
page  1485,  Annual  Report  of  Chief  of  Engineers  for  1896. 

The  total  expended  on  this  work  to  June  30,  1898,  amounted  to 
$8,393.79. 

Money  statement . 

July  1,  1897,  balance  unexpended - $1, 150. 71 

June  30, 1898,  amount  expended  during  fiscal  year ' 44> 50 


July  1,  1898,  balance  unexpended. .. 
July  1, 1898,  outstanding  liabilities 


July  1, 1898,  balance  available 


f Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1900  1,  000. 00 

J Submitted  in  compliance  with  requirements  of  sections  2 of  river  and 
[ harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 


Abstract  of  appropriations  for  improving  Cliefnncte  ( Tchefuncte ) River  and  Bogue  Folia , 

Louisiana. 


By  act  of  Congress — 

Approved  March  3, 1881 

Passed  August  2, 1882  

Approved  August  5, 1886 

Approved  September  19, 1890 

Approved  July  13, 1892 

Of  August  18, 1894 

Passed  June  3, 1896 


$1,  500 

1,  500 

2,  500 
1,000 
1,000 
1, 000 
1,  000 


Total 


9,500 


COMMERCIAL  STATISTICS. 


[From  June  1,  1897,  to  May  31,  1898.] 


11 

707 

vt-i.  «rt/v.io4-AT»nJ  f AiiTiQn’a  ( H 07  i ^ 

tons.. 

89, 231 

JNct  registered  tonnd>ge  ^ iui  tiijjo;  - --  --  - ......  • 

44 

412 

tons . . 

14, 038 

jn  et  registered  toniidjgc  ^x^  ti  ipoy  — - - - - - - - - - - - - 

12 

159 

tons.. 

11,  707 

67 

1,278 

tons . . 

114, 976 

Draft  of  heaviest  vessel,  light,  5.2  feet ; loaded,  7 feet. 


* The  estimate  submitted  is  for  maintenance,  $1,000  being  required  annually. 
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Articles. 


Tear  ending  May  31— 


1897. 


Tons.  Value. 


Tons. 


Value. 


SHIPMENTS. 

Lumber,  shingles,  laths 

Bricks 

Sand 

Wood 

Cotton 

Rice 

Miscellaneous 

Sheep,  cattle,  horses 

Tar,  rosin,  turpentine 

Sirup 

Wool 

Total 

EECEIPTS. 

Merchandise 

Grand  total 


61,  548 
12,  370 
27, 089 
61 
361 
160 
26 
453 
823 
61 
2 


$220, 993 
27,  214 
16,  332 
1,  360 
49, 225 
3, 299 
1,  325 
13,  975 
13,  398 
2, 120 
453 


47, 911 
15, 280 
23,  081 
978 
502 
52 
63 
114 
1,897 
104 


102, 954 


349,  694 


283, 200 


9, 520 


110, 034 


632, 894 


99,  505 


$141,  258 
33,  316 
23, 081 
1,  956 
56, 252 
2, 393 
485 
9,  938 
71,  468 
1, 806 
1,080 


343,  033 


380, 800 


723,  833 


Comparative  statement  of  receipts  and  shipments  for  eight  years. 


Tear  ending  May  31 — 

Tons. 

Value. 

Tear  ending  May  31 — 

Tons. 

Value. 

1891 

45,  521 
50,  054 
30, 284 
242, 464 

$201, 061 
354,  684 
429, 126 
919,  699 

1895 

49, 778 
67,  680 
110,  034 
99,  505 

$350,  111 
621, 454 
632,  894 
723, 833 

1892  

1896  

1893  

1897  . 

1894  

1898 

U 2. 

IMPROVEMENT  OF  TICKFAW  RIVER  AND  ITS  TRIBUTARIES,  LOUISIANA. 

The  primary  project  for  the  improvement  of  the  Tickfaw  Eiver  and 
its  tributaries  (the  Natalbany,  Blood,  and  Ponchatoula  rivers)  was 
adopted  in  1881,  and  provided  for  placing  the  streams  in  a navigable 
condition  as  far  as  possible  by  removal  of  obstructions.  The  estimated 
cost  was  $10,230. 

Under  this  project,  and  with  appropriations  aggregating  $10,000, 
about  30  miles  of  the  Tickfaw  Eiver  and  its  branches  were  improved, 
extending  to  the  heads  of  navigation. 

For  detailed  information  as  to  the  history  of  this  work  and  its  prog- 
ress see  Annual  Eeport  of  the  Chief  of  Engineers  for  1896,  pages 
1488,1489. 

On  June  3,  1896,  an  appropriation  of  $1,000  was  made  for  mainte- 
nance of  this  improvement.  With  the  funds  on  hand  it  was  attempted 
to  remove  the  water  hyacinths, -which  had  clogged  the  streams,  but 
after  working  near  the  mouth  of  the  river  from  February  26,  1897,  to 
March  31, 1897,  it  was  found  the  plants  floated  in  almost  as  fast  as  they 
were  removed.  For  details  of  this  attempt  see  Appendix  S,  pages 
1753, 1754,  Annual  Eeport  of  the  Chief  of  Engineers  for  1897. 

The  amount  expended  on  the  improvement  to  June  30,  1898,  was 
$10,857.51. 

No  work  was  done  on  these  streams  during  the  fiscal  year  just 

ended. 
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Money  statement. 


July  1, 1897,  balance  unexpended $146. 94 

June  30, 1898,  amount  expended  during  fiscal  year 4. 45 

July  1, 1898,  balance  unexpended 142. 49 

July  1, 1898,  outstanding  liabilities •- 10. 00 

July  1, 1898,  balance  available 132. 49 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1900  *1,  000.00 
Submitted  in  compliance  with  requirements  of  sections  2 of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


Abstract  of  appropriations  for  improving  Ticlcfaiv  River  and  tributaries,  Louisiana. 


By  act  of  Congress — 

Approved  March  3, 1881  

Passed  August  2, 1882  

Approved  August  5, 1886 

Of  August  11  1888 

$2,  000 

. 2, 000 

. 2, 000 

. 1, 000 

Approved  September  19, 1890  

. 1,000 

, 1, 000 

Passed  August  18, 1894  

. 1, 000 
1,  000 

TVk+.til  

. 11,000 

COMMERCIAL  STATISTICS. 

[From  June  1,  1897,  to  May  31,  1898.] 

C+OOTYlfl1>a  

6 

Tri  Tka  254 

Net  registered  tonnage  (254  trips) 

...tons. 

. 13,938 

21 

Tr-inu  269 

rnfriafArn^l  frninno’A  trills^ 

tous. 

. 5, 905 

iNtJU  lcglotOlDU.  lUlllldgC  

27 

Ta+q1  

. ..tons. 

. 19,843 

Draft  of  heaviest  vessel,  light,  5 feet;  loaded,  6.6  feet. 

Receipts  and  shipments  for  two  years 

Year  ending  May  31- 

Articles. 

1897. 

1898. 

Tons. 

Value. 

Tons. 

Value. 

SHIPMENTS. 

2,  988 

$7, 470 

3,  855 
66, 282 

$8. 989 
203, 162 

49, 880 

166, 180 

1,  250 

2, 750 

150 

333 

121 

16, 310 

158 

17,696 

1,968 

Miscellaneous 

38 

2, 140 

28 

Tot.nl  

54,  277 

194,850 

70,473 

232, 148 

RECEIPTS. 

Merchandise - 

3, 838 

141,  520 

5,106 

204,240 

Grand  total 

58,  115 

336, 370 

75, 579 

436, 38 8 

*The  estimate  submitted  is  for  maintenance,  $1,000  being  required  annually. 
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Comparative  statement  of  receipts  and  shipments  for  six  years. 
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Year  ending  May  31— 

Tons. 

Value. 

Year  ending  May  31 — 

Tons. 

Value. 

1893  

13,994 
40, 003 
23,  384 

$169,  643 
251,  774 
220,  566 

1896 

72,  851 
58, 115 
75,  579 

$353,  246 
336,  370 
436,  388 

1894 

1897  

1895  

1898 

Increase  in  1898  over  1897,  17,464  tons. 


u 3. 

IMPROVEMENT  OF  AMITE  RIVER  AND  BAYOU  MANCHAC,  LOUISIANA. 

The  original  project  for  this  improvement  was  adopted  in  1880  and 
modified  in  1883.  With  the  various  appropriations  made,  amounting 
to  $28,800,  the  river  and  bayou  were  improved  by  snagging  and  dredg- 
ing from  the  mouth  of  Wards  Creek  to  the  mouth  of  Amite  Eiver,  and 
a turning  basin  for  boats  made  at  the  mouth  of  Wards  Creek,  on  Bayou 
Manchac.  The  work  was  continued  to  May  31,  1895. 

No  work  was  done  on  these  streams  during  the  year  just  closed. 

There  was  expended  during  the  fiscal  year  ending  June  30,  1898,  the 
sum  of  $93.66. 

The  history  and  detailed  progress  of  the  work  done  will  be  found  on 
pages  1490  and  1491,  Appendix  E,  Annual  Eeport  of  the  Chief  of 
Engineers  for  1896. 

Money  statement. 


July  1, 1897,  balance  unexpended $2,  809. 70 

June  30, 1898,  amount  expended  during  fiscal  year ’ 93.  66 

July  1, 1898,  balance  unexpended 2,  716.  04 

July  1, 1898,  outstanding  liabilities ’ 10.  00 

July  1, 1898,  balance  available 2,  706. 04 


{Amount  that  can  be  profitably  expended  infiscal  yearending  June30, 1900  *2,  500.  00 
Submitted  in  compliance  with  requirements  of  sections  2 of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


Abstract  of  appropriations  for  improving  Amite  River  and  Bayou  Manchac , Louisiana. 
By  act  of  Congress — 


Approved  June  14, 1880 

Approved  March  3,  1881 

Approved  August  5,  1886  

Of  August  11, 1888 

Approved  September  19, 1880  

Approved  July  13,  1892 

Of  August  18,1894 

Passed  June  3, 1896 

Total 

' 

The  estimate  submitted  is  for  maintenance,  $2,500  being  required  annually. 
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COMMERCIAL  STATISTICS. 
[From  June  1,  1897,  to  May  31,  1898.] 


Steamers 8 

Trips 486 

Net  registered  tonnage  (486  trips) tons..  21,  346 

Schooners 35 

Trips 175 

Net  registered  tonnage  (175  trips) tons..  4, 095 

Total  vessels - 43 

Total  trips - 661 

Total  tonnage  (661  trips) tons. . 25, 441 


Draft  of  heaviest  vessel,  light,  6 feet ; loaded,  7 feet. 

Receipts  and  shipments  for  two  years. 


Year  ending  May  31 — 


Articles. 

1897. 

1898. 

Tons. 

Value. 

Tons. 

Value. 

SHIPMENTS. 

Lumber,  shingles,  laths 

34,  474 
4,  898 

$107,977 
11,  754 
30,  862 

35, 060 
10, 456 

$125,  299 
19,  418 

1, 035 

1,  260 

6, 156 

Sugar  and  moiasses 

90 

3, 146 

17 

660 

Cotton  and  cotton  seed - 

1,  630 

137, 602 

1,  996 

134, 064 

Miscellaneous : 

80 

6, 042 

153 

8,600 

Total 

RECEIPTS. 

42,  207 

297,  383 

48, 942 

294, 197 

Merchandise.... 

7,302 

219,  060 

5, 807 

222, 280 

Grand  total 

49,  509 

516,  443 

54,  749 

516,  477 

Comparative  statement  of  receipts  and  shipments  for  eight  years. 


Year  ending  May  31— 

Tons. 

V alue. 

Year  ending  May  31 — 

Tons. 

Value. 

139^  

17,792 
18,  530 
22, 099 
157, 902 

$300, 963 
334, 061 
346, 257 
796,  305 

1895  

42,  983 
55, 103 
49, 509 
54, 749 

$491, 216 
414,  245 
516, 443 
516, 477 

1 ftQ9 

1896  

1897  

1 QQA 

1898  

Increase  of  1898  over  1897,  5,240  tons. 


U 4* 

IMPROVEMENT  OF  BAYOU  LAFOURCHE,  LOUISIANA. 

The  original  project  for  this  improvement  was  adopted  in  1879,  and 
with  the  various  appropriations,  amounting  to  $30,000,  the  work  was 
carried  on  to  1888.  Since  that  time  the  improvement  has  been  carried 
on  under  the  project  of  June  11,  1886,  and  the  modification  of  same 
approved  September  23,  1896. 

Under  these  projects  over  70  miles  of  channel  have  been  improved 
by  dredging  and  removal  of  obstructions,  resulting  in  much  benefit  to 
the  navigation  of  the  stream. 

For  details  of  the  progress  of  the  work,  see  Appendix  R,  pages  1493 
and  1494,  Annual  Report  of  the  Chief  of  Engineers  for  1896. 

Contract  for  dredging,  entered  into  with  Mr.  Henry  Camors,  of  New 
Orleans,  La.,  was  approved  June  16,  1896,  and  on  August  3, 1896,  the 
contract  was  approved  for  working  double  time  for  three  months  from 
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September  1, 1896.  Operations  were  continued  to  February  13,  1897, 
and  greatly  benefited  the  commerce  of  the  bayou.  (See  Appendix  S, 
pages  1757,  1758,  Annual  .Report  of  Chief  of  Engineers  for  1897.) 

Owing  to  an  emergency,  arrangements  were  made  with  Capt.  G.  McC. 
Derby,  Corps  of  Engineers,  for  the  use  of  the  Government  dredge  Ram , 
to  remove  the  bar  at  the  head  of  the  bayou,  but  after  working  about 
fifteen  days  in  August,  1897,  the  dredge  was  withdrawn  for  work  else- 
where, before  completing  the  cut. 

On  December  8, 1897,  contract  was  entered  into  with  Mr.  Frank  Beck, 
of  New  Orleans,  La.,  for  the  hire  of  a dredge  boat  for  the  continuation 
of  the  improvement.  Work  was  commenced  September  13,  1897,  and 
ended  February  1, 1898,  resulting  in  the  removal  of  106,023  cubic  yards 
of  material  and  70  obstructions,  such  as  snags  and  logs. 

Under  advertisement,  proposals  for  dredging  in  the  bayou  to  con- 
tinue the  improvement  were  opened  on  June  24,  1898.  Authority  was 
received  on  June  28,  1898,  to  accept  the  bid  of  Frank  Beck,  of  New 
Orleans,  La.,  he  being  the  lowest  bidder.  This  contract  calls  for  the 
hire  of  a dredge  and  crew  at  the  rates  of  $64.50  per  day  of  eight  hours, 
and  the  same  for  eight  hours  additional  per  day.  Contract  was  entered 
into  June  29, 1898,  and  forwarded  to  the  Chief  of  Engineers  for  approval. 
It  is  contemplated  under  this  contract  to  dredge  through  the  bars  to 
preserve  flatboat  navigation  during  the  low- water  season  on  the  bayou, 
the  dredged  channel,  when  completed,  to  have  a depth  of  3 feet  below 
mean  low  water,  and  a width  of  about  60  feet.  The  contract  is  to  be 
in  force  until  the  stage  of  water  in  the  bayou  will  permit  the  entrance 
of  steamboats. 

So  long  as  the  improvement  is  confined  to  dredging  to  maintain  flat- 
boat  navigation  an  annual  appropriation  of  $25,000  is  necessary. 

The  amount  expended  on  this  improvement  during  the  fiscal  year 
ended  June  30,  1898,  is  $17,232.40. 

Money  statement . 


July  1,  1897,  balance  unexpended $60, 012. 10 

June  30,  1898,  amount  expended  during  fiscal  year 17,  232. 40 


July  1,  1898,  balance  unexpended 42,  779.  70 

July  1,  1898,  outstanding  liabilities $77.00 

July  1,  1898,  amount  covered  by  uncompleted  contracts 12, 000.  00 

12,077.00 


July  1,  1898,  balance  available 30,  702. 70 


f Amountthatcan  be  profitably  expended  in  fiscal  year  ending  June30, 1900  *25,  000.  00 
< Submitted  in  compliance  with  requirements  of  sections  2 of  river  and 
l harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897.” 


Abstract  of  appropriations  for  improving  Bayou  Lafourche,  Louisiana. 


By  act  of  Congress — 

Approved  June  18, 1878 $10, 000 

Approved  March  3,  1879 10  000 

Approved  June  14, 1880 5’  000 

Approved  July  5,  1884 " 5’  000 

Of  August  11,  1888 50’  000 

Approved  September  19,  1890 50  000 

Approved  July  13,  1892 50’  000 

Of  August  18,  1894 40,000 

Passed  J une  3, 1896 25, 000 


Total 245, 000 


* The  estimate  submitted  is  for  maintenance,  $25,000  being  required  annually. 
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Abstract  of  proposals  for  hire  of  dredge  for  improving  Bayou  Lafourche , Louisiana , 
opened  by  Mag.  James  B.  Quinn,  Corps  of  Engineers,  September  3,  1897. 


Amount  of  bid. 

No. 

Name  and  address  of  biddor. 

Per  day 
of  8 
hours. 

8 addi- 
tional 
hours  per 
day. 

— 

$77.  00 

$77. 00 

1 

Henry  Camors,  New  Orleans,  • • 

64.  50 

64.  50 

2 

Frank  Beck,  New  Orleans,  La ....  — .... ..- 

Contract  awarded  to  Frank  Beck,  the  lowest  bidder.  Approved  September  15, 
1897.  Work  was  commenced  on  September  13,  1897,  under  telegraphic  authority, 
and  completed  on  February  1,  1898. 


Abstract  of  proposals  for  hire  of  dredge  for  improving  Bayou  Lafourche , Louisiana , 
opened  by  Maj.  James  B.  Quinn,  Corps  of  Engineers,  June  24,  1898. 


r 

Amount  of  bid. 

No. 

Name  and  address  of  bidder. 

Per  day 
of  8 
hours. 

8 addi- 
tional 
hours  per 
day. 

— 

$68.  30 

$67. 00 

1 

2 

Henry  C amors,  N ew  Orleans,  

64.  50 

64. 50 

Frank  Beck,  New  Orleans,  La  ............. * 

Contract  awarded  to  Frank  Beck  by  telegraphic  authority  from  the  Chief  of  Engi- 
neers, June  28,  1898. 


COMMERCIAL  STATISTICS. 


[From  June  1,  1897,  to  May  31,  1898.] 

33 

Steamers  ...... ......  * ’ " ......  780 

Nelf registered  tonnage  (780*  trips) tons . . 135,  668 

Luggers - ' ‘ ! * * ” '!  * " *.  * ! 1 * * .’  * - * ” 1 1 1*.  62 

NetPregist’ere*d  tonnage  (62  trips) tons . . 558 

Barges I"!!""!!’*”!!!!!!  164 

Gross  tonnage  ( 16*4*  trips) tons . . 123,  370 

Total  vessels 1 Qgg 

Total  tonnage  (i, 0*06  trips) tons  - . 259,  596 

Draft  of  heaviest  vessel,  light,  3 feet;  loaded,  9 feet. 

Note  —Not  included  in  the  above  tonnage  are  flatboats  regularly  employed  m the 
bayou  carrying  freights  to  and  from  the  railroads  at  three  ditterent  transferror 
connecting  wi5i  steamboats  during  low  water  at  the  head  of  the  bayou  in  the  Mis- 
sissippi River.  ^ . 

Receipts  and  shipments  for  two  years. 


Year  ending  May  31— 

Articles. 

1897. 

1898. 

Tons. 

Value. 

Tons. 

Value. 

SHIPMENTS. 

45, 729 

$2,  551,  972 

67,  553 

$4,  368, 785 

rnn  ft  A n 

28, 253 

256,  848 

25,  438 

OyU,  04U 

2,243 

62,  312 

2,  646 

107,  Z74 

Potatoes  and  onions 

5, 260 
175 

164,  377 
17, 529 

6,  646 
131 

1D4,  oUU 

15,  747 

*1  A QAQ 

303 

12, 780 

359 

14,  ooo 

8 

1,  224 
13,  U34 

13 

1,  990 

lO  1 

199 

474 

lz,  loo 

82, 170 

3,  080, 076 

103, 260 

5,265,772 

RECEIPTS. 

54,  302 

1, 625,  929 

51, 883 
114,  255 

1, 721, 161 

80,  820 

282,  870 

380,  850 

217, 292 

4,  988,  875 

269, 398 

7, 367, 783 
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Comparative  statement  of  receipts  and  shipments  for  eight  years. 
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Year  ending  May  31— 

Tons. 

Value. 

Year  ending  May  31 — 

Tons. 

Vain©. 

1891 

217, 273 
171,885 
212, 476 
273,  686 

$8,244,225 
5, 660,  662 
7, 422, 285 
8,  842, 942 

1895  

263,  607 
229,  891 
217,  292 
269,  398 

$9,  224,  554 
5, 629,  237 
4, 988,  875 
7, 367,  783 

1892  

1896  . 

1893  

1897  

1894 

1898  . . . 

Increase  of  1898  oyer  1897,  52,106  tons,  representing  a value  of  $2,378,908. 


u5. 

IMPROVEMENT  OF  BAYOU  PLAQUEMINE,  GRAND  RIVER,  AND  PIGEON 
BAYOUS,  LOUISIANA. 

For  convenience  of  reference,  the  operations  under  this  improvement 
are  divided  into  subheadings. 

For  a history  of  the  improvement  and  details  of  the  work  done  under 
it  in  its  various  branches  up  to  and  including  June  30, 1896,  see  Appen- 
dix E,  pages  1496  to  1500,  Annual  Report  of  the  Chief  of  Engineers  for 
1896. 


GRAND  RIVER  AND  PIGEON  BAYOUS. 

In  the  appropriation  of  June  3,  1896,  it  is  provided  that  $10,000  may 
be  used  in  the  improvement  of  Grand  River  and  Pigeon  bayous,  a part 
of  the  Plaquemine  all  water  route. 

On  January  22, 1897,  contract  was  entered  into  with  Mr.  Harrison  P. 
Dilworth,  of  New  Orleans,  La.,  for  the  hire  of  a dredge,  which  was 
approved  February  1, 1897.  Operations  were  commenced  on  March  26, 
1897,  and  finished  August  20, 1897,  resulting  in  the  removal  of  67,085 
cubic  yards  of  material,  2,126  stumps,  130  logs,  and  many  overhanging 
trees. 

BANK-PROTECTION  WORK. 

During  the  past  year  three  caves  occurred  in  the  bank  of  the  Missis- 
sippi River,  near  the  end  of  the  pit,  but  none  of  them  being  serious,  it 
was  believed  that  no  repairs  would  be  necessary.  The  banks  have 
since  assumed  a regular  slope. 

PLAQUEMINE  LOCK. 

Under  this  part  of  the  improvement,  work  was  continued  during  the 
past  fiscal  year  under  contract  entered  into  with  Mr.  E.  A.  Burriss,  of 
New  Orleans,  La.,  under  date  of  June  24,  1895. 

For  details  of  the  progress  of  the  work  up  to  and  including  June  30, 
1897,  see  Appendix  S,  page  1760,  Annual  Report  of  the  Chief  of  Engi- 
neers for  1897. 

A supplemental  contract  was  made  with  Mr.  Burriss  for  the  removal 
of  60,000  cubic  yards  of  material,  made  necessary  by  caving  banks. 
This  supplemental  contract  was  at  regular  contract  prices,  and  was 
approved  February  27,  1897. 
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Another  supplemental  contract  was  approved  by  the  Chief  of  Engi- 
neers June  19,  1897,  for  driving  800  piles  of  60  feet  lengths  instead  of 
the  same  number  of  50  feet  lengths.  Owing  to  the  alluvial  soil,  it  was 
believed  that  the  longer  piles  would  be  required  to  obviate  any  further 
disarrangement  of  the  sheet  piling,  and  at  the  same  time  the  weight  of 
the  masonry  to  be  borne  by  them  would  be  reduced  and  the  cost  of  the 
work  cut  down. 

In  December,  1897,  a portion  of  the  sheet  piling  surmounting  the 
foundation  of  the  lock  was  driven  in  in  a very  peculiar  manner.  The 
sheet  piling  proved  to  be  too  light  to  withstand  the  peculiar  movement 
of  the  soil  outside  the  inclosure  it  forms.  The  natural  slope  of  the 
banks  of  the  bayou  at  the  place  where  the  work  was  being  done  proved 
to  be  misleading  when  the  calculations  were  made,  the  material  stand- 
ing fairly  well  for  a time  and  then  suddenly  collapsing.  The  piling  is 
not  broken  off,  but  is  overturned  as  if  nothing  offered  any  resistance. 
It  is  not  believed  that  any  attempts  at  maintaining  it  in  position  will 
be  successful.  The  foundation  piles  were  not  disturbed  in  any  way. 
As  the  contractor  had  completed  the  work  in  accordance  with  specifi- 
cations, it  was  not  considered  that  he  was  responsible  for  the  over- 
turning of  the  sheet  piling,  and  estimates  for  removing  the  additional 
earth  were  incorporated  in  the  specifications  for  completing  the  lock. 

Four  extensions  were  granted  the  contractor  on  the  original  and  sup- 
plemental contracts,  one  from  July  20,  1896,  to  January  31,  1897;  one 
from  January  31, 1897,  to  June  30, 1897 ; one  from  June  30,  1897,  to 
October  1,  1897,  and  one  from  October  1,  1897,  to  December  31,  1897. 
By  this  last  date  all  the  work  called  for  under  these  contracts  had  been 
completed.  . . 

Owing  to  the  extraordinarily  high  water  of  1897,  a complete  revision 
of  the  lock  plans  became  necessary.  Plans  and  specifications  were 
completed  and  forwarded  to  the  Chief  of  Engineers  on  November  22, 
1897.  Proposals  for  completing  the  lock  having  been  invited,  the 
award  was  made  to  Stewart  & Co.,  of  St.  Louis,  Mo.,  for  the  sum  of 
$501,757.60.  Contract  was  entered  into  on  May  28, 1898,  and  approved 
June  17,  1898,  and  arrangements  are  now  being  made  by  the  contract- 
ors to  commence  work  at  an  early  date.  This  contract  was  made  under 
the  provisions  of  the  continuing- contract  system  contained  in  the  act 
of  June  3,  1896. 

The  amount  expended  on  this  improvement  up  to  June  30, 1898,  was 
$452,255.12,  or  $56,229.72  during  the  fiscal  year  just  passed. 

The  following  is  an  estimate  of  this  work  carried  on  under  the  provi- 
sions of  the  continuing-contract  system  as  outlined  above: 

Amount  of  continuous  contract  authorized  in  act  of  June  3,  1896. ....  $1, 173,  250.00 
Amount  appropriated  by  sundry  civil  act  approved  June  4, 1897 350, 000. 00 


Balance  unappropriated 

Contract  with  Stewart  & Co.,  St.  Louis,  Mo.,  approved  June  17, 1898.. 

Amount  required  for  fiscal  year  ending  June  30, 1900 

Based  on  the  following  estimates : 

Concrete,  20,500  cubic  yards,  at  $3.37 - $69,  085. 00 

Medium  steel,  1,699,810.25  pounds,  at  $0.039 66,292.60 

High  forged  steel,  15,000  pounds,  at  $0.091- 1,  380. 00 

High  cast  steel,  200,000  pounds,  at  $0.07^ 15,  000. 00 

Power  house,  operating  machinery,  etc. 100, 000. 00 

Dredge - 60,000.00 

Rectification  of  bayou 88, 242. 40 


823,  250.  00 
501,  757.  60 
400,  000. 00 


400, 000. 00 
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Money  statement . 

July  1, 1897,  balance  unexpended $433, 974.  60 

June  30, 1898,  amount  expended  during  fiscal  year 56, 229.  72 

* 

July  1, 1898,  balance  unexpended 377,  744. 88 

July  1, 1898,  outstanding  liabilities $409.  00 

July  1,  1898,  amount  covered  by  uncompleted  contracts  for 

fiscal  year  1899 * 350, 000. 00 

350,  409. 00 


July  1, 1898,  balance  available 27, 335.  88 


f Amount  (estimated)  required  for  completion  of  existing  project 878,  250.  00 

J Amountthatcanbeprotitablyexpended  in  fiscal  yearending  JuneSO,  1900  400,  000.  00 
1 Submitted  in  compliance  with  requirements  of  sections  2 of  river  and 
[ harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 


Abstract  of  appropriations  for  improving  Bayou  Plaquemine,  Louisiana. 


By  act  of  Congress — 

Of  August  11, 1888 $100,  000 

Approved  September  19, 1800  100,  000 

Approved  July  13, 1892  - 150,  000 

Of  August  18, 1894  110,  000 

Of  June  3, 1896 20,000 

Sundry  civil  act  approved  June  4, 1897  350,  000 


Total 830,  000 


Abstract  of  proposals  for  constructing  lock  and  approaches  for  improving  Bayou  Plaque- 
mine,  Louisiana,  opened  April  15, 1898,  by  Maj.  James  B.  Quinn,  Corps  of  Engineers. 


No. 

Name  and  address  of  bidder. 

Amount  of 
bid. 

1 

Christie  Lowe  TTay  wert/h,  Chicago,  111 ........ 

$680, 863. 94 
616,  674.  36 
1,  005,  582. 77 
694,  323. 20 

2 

Griffiths  & McDermott  Chieae’o)  Hi  - - 

3 

j y Haao’  jr  Pittsburg,  Pa - .... 

4 

American  Constructing  Co.  (Ira  E.  ^V^ight),  New  Orleans,  La 

5 

Jacob  Friday  Co.,  Pittsburg,  Pai 

595,  938.  70 
501, 757.  60 

6 

Stewart  & Co.,  St.  Louis, Mo ... ..... 

7 

Western  Construction  Co.  and  McArthur  Bros.  Co.,  Charleston,  W.  Va.,  and  Chi- 
cago, 111 ... .... 

675,  854. 52 
602,  644.  56 

g 

The  National  Constructing  Co.,  New  York. 

9 

Chicago  Star  Construction  and  Dredging  Co.,  Chicago,  111. ...... ............... 

635, 498.  98 
636,  615.  52 
567,  653.  36 

10 

11 

Warren-Scharff  Asphalt  and  Paving  Co., New  York, N.  Y .... 

Lyden  & Burke,  Chicago,  111 ....... 

Contract  awarded  to  Stewart  & Co.,  the  lowest  bidders.  Contract  approved  June 
17, 1898.  Work  not  yet  commenced. 


CONTRACT  NOW  IN  FORCE  FOR  IMPROVING  BAYOU  PLAQUEMINE.  LOUISIANA. 

For  constructing  lock  and  approaches  for  improving  Bayou  Plaquemine,  Louis- 
iana: Contract  awarded  to  Stewart  & Co.,  St.  Louis,  Mo.,  for  $501,757.60;  approved 
June  17,  1898.  Work  not  yet  commenced.  Contract  made  under  the  provisions  of 
continuing  contract  system  contained  in  act  of  June  3,  1896. 


The  approved  continuous  contract  calls  for  the  expenditure  of  $501,757.60. 
ENG  98 93 
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COMMERCIAL  STATISTICS. 

[From  June  1, 1897,  to  May  81, 1898.] 


Steamers * . 5 

Trips 52 

Net  registered  tonnage  (52  trips) tons..  2,  396 

Barges 2 

Trips 55 

Tonnage  (55  trips) tons..  3,  300 

Total  vessels 7 

Total  trips 107 

Total  tonnage  (107  trips) tons..  5,  696 


Draft  of  heaviest  vessel — light,  2 feet ; loaded,  4 feet. 

Receipts  and  shipments  for  two  years. 


Year  ending  May  31— 


Articles. 

1897. 

1898. 

Tons. 

Value. 

Tons. 

Value. 

Miscellaneous .... 

2, 396 
43 
54, 616 

$71,  880 
3, 971 
133,  735 

1,  795 

$3, 300 

Cotton  and  cotton  seed  - --  - 

Lumber  shinglGtS,  ©tc  - - , 

74, 831 

135,408 

Total  - 

57, 055 

209,  586 

76,  626 

138,  708 

Increase  of  1898  over  1897,  19,571  tons. 


U 6. 

IMPROVEMENT  OF  BAYOU  COURTABLEAU,  LOUISIANA. 

The  first  project  for  the  improvement  of  Bayou  Courtableau  was 
approved  in  1879,  and  provided  for  the  removal  of  a sand  bar  at  the 
junction  of  the  bayou  and  the  Atchafalaya  River  and  the  establish- 
lishment  of  slack- water  navigation  to  Washington,  La.,  a distance  of 
28  miles. 

Under  this  project  work  was  carried  on  until  November  9, 1895,  from 
various  appropriations  made,  aggregating  $36,200. 

For  history  and  detailed  progress  of  the  work  see  Appendix  R,  pages 
1501  and  1502,  Annual  Report  of  Chief  of  Engineers  for  1896. 

During  the  high  water  of  1896  the  backwater  from  the  Atchafalaya 
River  and  the  current  from  the  Courtableau  caused  an  accumulation 
of  logs,  which  have  accumulated  constantly  since,  until  the  raft  is  now 
about  3 miles  long. 

Proposals  were  invited  for  removing  the  raft,  but  no  satisfactory  bids 
were  received. 

Agreement  was  made  with  Mr.  Ed.  C.  Pearson  for  clearing  a channel 
through  this  raft,  the  agreement  to  remain  in  force  until  February  28, 
1898.  Mr.  Pearson  never  attempted  to  do  any  work  in  this  direction. 
(See  Appendix  S,  pages  1762-1763,  Annual  Report  Chief  of  Engineers 
for  1897). 

There  was  no  commerce  on  this  stream  last  year,  owing  to  the  bayou 
being  totally  closed  by  the  log  raft. 

The  amount  expended  on  the  improvement  of  the  bayou  to  J une  30, 
1898,  was  $35,476.91. 
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Money  statement. 


July  1,  1897,  balance  unexpended $3,  245. 54 

June  30,  1898,  amount  expended  during  fiscal  year 22.25 

July  1,  1898,  balance  unexpended 3,223.29 


Abstract  of  appropriations  for  improving  Bayou  Courtableau,  Louisiana. 


By  act  of  Congress — 

Approved  June  14, 1880 $7,  500 

Approved  March  3,  1881 7,  500 

Approved  July  5, 1884 4,  000 

Approved  August  5,  1886 5,000 

Passed  August  11,  1888 5,  000 

Approved  September  19,  1890 2, 200 

Passed  August  18,  1894 5,  000 

Passed  June  3,  1896 2,500 


Total 38,700 


Comparative  statement  of  receipts  and  shipments  for  seven  years. 


Year  ending  May  31 — 

Tons. 

Value. 

Year  ending  May  31 — 

Tons. 

Value. 

1890  

35,  867 
32,  618 
20,  041 
14,  848 

$4,  629,  584 
3, 917,  344 
994, 471 
677,  529 

1894  

9, 195 
4,  095 
1,  994 

$485, 811 
160,  787 
103, 944 

1891 

1895 

1892  

1896  

1893  

There  was  no  commerce  on  Bayou  Courtableau  during  the  fiscal  years  1896-97  and 
1897-98  because  of  the  raft  obstructing  the  entrance  to  the  bayou. 


U7. 

IMPROVEMENT  OF  BAYOU  TECHE,  LOUISIANA. 

At  the  time  of  the  adoption  of  the  present  project  Bayou  Teche  was 
obstructed  by  snags,  logs,  and  other  obstructions.  It  was  cleared  in 
1886,  but  other  obstructions  formed,  and  the  work  of  removal  was  con- 
tinued to  May  7,  1895,  with  appropriations  made  from  time  to  time, 
amounting  to  $61,000. 

Over  70  miles  of  channel  were  improved  by  these  operations,  includ- 
ing dredging  of  shoal  places,  and  commerce  has  been  greatly  benefited. 

Under  the  appropriation  of  $10,000,  made  June  3,  1896,  contract  was 
entered  into  October  12  and  approved  October  27,  1896,  for  the  hire  of 
a dredge  to  continue  the  improvement.  Under  this  contract  operations 
were  carried  on  from  November  18,  1896,  to  March  22, 1897,  resulting 
in  giving  a channel  60  feet  wide  and  averaging  5 feet  deep  for  a distance 
of  about  44£  miles.  (See  Appendix  S,  p.  1764,  Annual  .Report  of  the 
Chief  of  Engineers  for  1897.) 

No  work  has  been  done  on  this  stream  during  the  year  just  closed. 

The  amount  expended  on  this  improvement  to  June  30,  1898,  is 
$70,639.47.  ’ ’ 
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Money  statement. 


July  1, 1897,  balance  unexpended $420. 33 

June  30, 1898,  amount  expended  during  fiscal  year 59. 80 

July  1, 1898,  balance  unexpended 360. 53 


Abstract  of  appropriations  for  improving  Bayou  Teche,  Louisiana. 


$17,  500 
6,  000 
20,  000 
6,  500 

5,  000 

6,  000 
10,  000 


Total 71,000 


COMMERCIAL  STATISTICS. 


[From  June  1, 1897,  to  May  31, 1898.] 


Steamers 25 

Trips - 1,082 

Net  registered  tonnage  (1,082  trips) - tons . . 104,  824 

Barges 158 

Trips . 816 

Tonnage  (816  trips) tons . . 145,  248 

Total  vessels - 183 

Total  trips - 1,  898 

Total  tonnage  (1,898  trips) tons..  250,  072 


Draft  of  heaviest  vessel,  light,  2|  feet ; loaded,  8 feet. 


By  act  of  Congress — 

Approved  July  11, 1870 

Approved  June  14, 1880  

Approved  March  3, 1881 

Approved  July  5, 1884 

Approved  September  19, 1890 

Passed  August  18, 1894  

Passed  June  3, 1896  


Receipts  and  shipments  for  two  years. 


Tear  ending  May  31— 

Articles. 

1897. 

1898. 

Tons. 

V alue. 

Tons. 

Value. 

SHIPMENTS. 

Sugar 

Molasses 

40,  262 

$2, 498, 192 

40, 037 

$2,  727, 487 

2,  424 

37,  541 

3, 443 

78,  074 

225 

10, 518 
2,  734 

757 

30,  656 

Moss 

68 

83 

3,  309 

Pecans 

18 

726 

10 

1,  580 

Hides ... 

20 

3,  535 
228,  315 

14 

2, 359 

Cotton  and  cotton  seed  - 

5, 043 

8,  992 

301,  892 

Cotton-seed  oil - 

188 

11,  992 

149 

6, 100 

Wood 

5,  247 

5,  247 

4,  406 
9,  253 

4, 463 

Miscellaneous 

25,  381 

135,  976 

36, 023 

Total 

78,  876 

2,934,776 

67, 144 

3, 191,  943 

RECE$HBS.  ' 

Machinery,  merchandise,  coal,  saw  logs,  etc 

224,  053 

1, 168,  948 

171,  639 

2,061, 124 

Grand  total 

302,  929 

4, 103,  724 

238, 783 

5,  253,  067 
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Comparative  statement  of  receipts  and  shipments  for  seven  years. 


Tear  ending  May  31 — 

Tons. 

Value. 

Tear  ending  May  31 — 

Tons. 

Value. 

1 QQ9 

64,  866 
115,  080 
383, 154 
279,  928 

$833, 110 
5, 754, 542 
7,  378, 789 
5,  794, 483 

1896  

293, 685 
303,  029 
238, 783 

$4, 269,  695 
4,103,  724 
5, 253, 067 

1 QQQ 

1897  

1 QQJ 

1898  

1895  

U 8. 

IMPROVEMENT  OF  CHANNEL,  BAY,  AND  PASSES  OF  BAYOU  VERMILION, 

LOUISIANA. 

No  work  was  done  on  this  stream  during  the  year  just  closed.  For 
history  of  the  work,  details  of  improvement,  and  results  obtained  see 
Appendix  E,  pages  1505  and  1506,  Annual  Eeport  of  the  Chief  of  Engi- 
neers for  1896. 

There  was  expended  during  the  fiscal  year  ending  June  30, 1898,  the 
sum  of  $12,442.45. 

Money  statement. 

J uly  1, 1897,  balance  unexpended  - - - - $b  E2.  12 

June  30, 1898,  amount  expended  during  fiscal  year 54. 87 

July  1, 1898,  balance  unexpended - 057.  55 

{Amount  (estimated)  required  for  completion  of  existing  project 11, 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ended  J une  30, 1900  11, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2 of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 


Abstract  of  appropriations  for  improving  channel,  hay,  and  passes  of  Bayou  Vermilion, 

Louisiana. 


By  act  of  Congress — 

Approved  July  13, 1892 
Passed  August  18, 1894 
Passed  June  3, 1896  ... 


. $7,500 
. 5, 000 
. 1, 000 


Total 


13, 500 


COMMERCIAL  STATISTICS. 

[From  June  1, 1897,  to  May  31,  1898.] 

Steamers 

Trips 

Net  registered  tonnage  (163  trips) - 

Barges 

Trips - 

Tonnage  (246  trips) 

Schooners - 

Trips 

Net  registered  tonnage  (5  trips) 

Total  vessels 

Total  trips 

Total  tonnage  (411  trips) 

Draft  of  heaviest  vessel : Light,  2£  feet  ] loaded,  8 feet. 


3 

163 

tons..  5,381 

8 

246 

.tons..  35,300 

5 

5 

.tons..  134 
.......  16 

411 

.tons..  40,815 
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Receipts  and  shipments  for  two  years. 


Articles. 


SHIPMENTS. 

Lumber 

Lice 

Cotton 

Cotton  seed 

Wood „ 

Cattle 

Sugar 

Merchandise 

Molasses 

Coal 

Total 


Year  ending  May  31 — 

1897. 

1898. 

Tons. 

Value. 

Tons. 

Value. 

120 

$7,  200 

315 

$1,  680 

278 

9, 123 

297 

12,  039 

959 

132, 150 

1,  084 

121,  436 

T,  513 

2l,J04 

1,556 

12,  528 

990 

1,575 

1,  600 

21, 160 

88 

5,016 
74,  510 

237 

12, 130 

1,  242 

1,518 

103, 438 

829 

31, 140 

894 

40,  759 

107 

1,  074 

165 
1, 196 

385 

7,820 

6, 126 

282,  892 

8, 862 

333,  375 

Comparative  statement  of  receipts  and  shipments  for  five  years. 


Year  ending  May  31— 

Tons. 

Value. 

Year  ending  May  31 — 

Tons. 

Value. 

1894  „ 

43,  822 
12,  993 
13, 022 

$923, 777 
429, 172 
355, 136 

1897 

6, 126 
8,  862 

$282,  892 
333, 375 

1895  

1898  . 

1896  

Increase  of  1898  oyer  1897,  2,736  tons. 


u 9. 

IMPROVEMENT  OF  MERMENTAU  RIVER  AND  TRIBUTARIES,  LOUISIANA. 

The  present  project  for  the  improvement  of  Mermentau  River  and 
its  tributaries  was  approved  June  15,  1897,  and  provided  for  dredging 
and  the  construction  of  brush  dams  to  secure  a channel  through  Mud 
Lake  50  feet  wide  and  6 feet  deep. 

Under  this  project  contract  was  entered  into  with  Charles  Clarke, 
of  Galveston,  Tex.,  for  dredging  with  the  Government  plant,  and  for 
constructing  the  brush  dam.  This  contract  was  approved  on  November 
11,  1897. 

Dredging  operations  were  commenced  by  the  contractor  on  December 
24,  1897,  and  completed  on  March  4, 1898,  resulting  in  the  removal  of 
26,772  cubic  yards  of  material  in  a distance  of  4,417  feet.  This  embraced 
the  cutting  through  of  two  bars,  one  at  the  upper  and  one  at  the  lower 
end  of  Mud  Lake.  The  average  depth  of  both  bars  is  now  8 feet,  and 
average  width  50  feet. 

Work  on  the  upper  dam  was  commenced  on  February  3,  1898,  and 
was  finished  on  April  6,  1898.  Eight  hundred  and  twenty-two  piles 
were  driven  in  this  dam,  making  it  2,500  feet  long  and  5 feet  wide. 

On  February  23,  1898,  operations  were  begun  on  the  lower  dam, 
which  was  completed  on  April  14,  1898.  One  thousand  piles  were 
driven  in  this  dam,  which  is  now  3,000  feet  long. 

There  has  been  expended  on  this  improvement  to  the  close  of  the 
year  ending  June  30,  1898,  the  sum  of  $16,580.76. 
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For  history  and  details  of  the  progress  of  the  work  on  these  streams, 
see  Annual  Eeport  of  the  Chief  of  Engineers  for  1896,  pages  1507  and 
1508. 

Money  statement. 


July  1, 1897,  balance  unexpended $10, 187. 93 

June  30, 1898,  amount  expended  during  fiscal  year 9, 268. 69 


July  1, 1898,  balance  unexpended 919.  24 

f Amount  (estimated)  required  for  completion  of  existing  project 6, 115. 25 

I Amountthatcan  be  profitably  expended  in  fiscal  year  ending  June  30, 1900  6, 115.25 

| Submitted  in  compliance  with  requirements  of  sections  2 of  river  and 
[ harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 


Abstract  of  appropriations  for  improving  Mermentau  River  and  tributaries,  Louisiana. 


By  act  of  Congress — 

Approved  July  13, 1892 
Passed  August  18, 1894 
Passed  June  3, 1896 


$7, 500 
5,  000 
5, 000 


Total 


17, 500 


Abstract  of  proposals  for  operating  United  States  dredge  and  for  constructing  brush  dam 
in  Mud  Lake,  Louisiana,  for  improving  Mermentau  River,  Louisiana,  opened  by  Maj. 
James  B.  Quinn,  Corps  of  Engineers,  October  7,  1897. 


No. 

Kamo  and  address  of  bidder. 

For  operat- 
ing United 
States  dredge 
72  days 
(price  per  day 
of  8 hours) . 

5,500  feet 
brush  dams 
(price  per 
linear  foot). 

Total. 

Cliorloa  PlarlrA  frfllvAqt.OTl  TftY  

$32. 00 

$1. 03 

$7, 969. 00 

1 

OJ13X16S  OlctI lxt5,  VJdilVcStuu,  

Contract  awarded  to  Charles  Clarke,  the  lowest  and  only  bidder.  Contract 
approved  November  11, 1897.  Work  was  commenced  on  December  24, 1897,  and  com- 
pleted April  14, 1898. 

There  are  no  contracts  now  in  force  for  this  work. 


COMMERCIAL  STATISTICS. 


[From  June  1,  1897,  to  May  31,  1898.] 

Steamers  . , - 

Trips 

Net  registered  tonnage  (531  trips) 

Barges 

Trips 

Net  tonnage  (257  trips) 

Schooners 

Trips 

Net  registered  tonnage  (120  trips) 

Total  vessels 

Total  trips - 

Total  tonnage  (908  trips) - 

Draft  of  heaviest  vessel:  Light,  3 feet;  loaded,  5 feet  7 inches. 


tons.. 


tons.. 


tons.. 


t6ns.. 


7 

531 
17,  398 
11 
257 

10, 280 
5 

120 
3, 240 
23 
908 
30, 918 
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Receipts  and  shipments  for  two  years. 


Year  ending  May  31— 


Articles. 

1897. 

1898. 

Tons. 

Value. 

Tons. 

Value. 

Cotton  and  cotton  seed 

Rice  

858 
4, 935 
910 
4,  300 
1,207 

$49, 780 
165, 831 
3,  550 
10,  000 
49, 125 

2, 134 
5, 699 

3,  920 

4,  500 
2, 397 

$23, 048 
240,  650 
14,  020 
8, 300 
64,  852 

Lumber. ......... ...... 

Wnnfl 

’Mfvrp.hflridisft 

Total 

12, 210 

278,286 

18,  650 

350, 870 

Increase  in  1898  over  1897,  6,440  tons,  valued  at  $72,584. 


U 10. 

IMPROVEMENT  OF  MOUTH  AND  PASSES  OF  CALCASIEU  RIVER, 

LOUISIANA. 

The  project  under  which  the  present  work  is  being  conducted  was 
approved  August  17,  1894,  and  work  under  it  has  been  continued  at 
intervals  since  then,  the  jetty  work  being  done  under  contract  and  the 
dredging  with  the  Government  dredge  and  hired  labor. 

For  details  of  the  progress  of  the  work  under  this  project  see  Appen- 
dix S,  Annual  Eeport  of  the  Chief  of  Engineers  for  1897,  page  1769. 

The  operations  during  the  past  fiscal  year  consisted  in  dredging  in 
the  channel  from  Calcasieu  Pass  to  deep  water  in  Calcasieu  Lake,  a 
distance  of  about  2 miles,  in  order  to  restore  the  dredged  channel  50 
feet  wide  and  8 feet  deep.  Contract  was  entered  into  on  April  6,  1898, 
with  Charles  Clarke  & Co.,  of  Galveston,  Tex.,  and  approved  April  29, 
1898,  for  operating  the  Government  dredge.  Work  was  commenced  on 
May  26,  1898,  and  is  at  present  being  carried  on.  TJp  to  June  30, 1898, 
there  had  been  dredged  16,118  cubic  feet  of  material  from  the  channel, 
and  a number  of  piles  removed  that  had  been  washed  in  from  the 
revetment.  The  dredging  in  some  places  has  been  difficult  on  account 
of  the  slabs  and  piles  that  lay  in  the  channel,  but  the  work  has  pro- 
gressed steadily. 

A breach  has  been  made  in  the  east  jetty,  and  some  repairs  to  same 
are  necessary,  since  sand  drifts  through  the  opening  and  shoals  up  the 
channel. 

The  sum  of  $1,863.80  was  expended  on  this  improvement  during  the 
fiscal  year  ending  June  30,  1898. 

Money  statement . 


July  1,  1897,  balance  unexpended $14,887.23 

June  30,  1898,  amount  expended  during  fiscal  year l 863. 80 


July  1,  1898,  balance  unexpended 13;  023.  43 

J uly  1,  1898,  outstanding  liabilities $126. 26 

July  1,  1898,  amount  covered  by  uncompleted  contracts 9,  000. 00 

9,126.26 


July  1,  1898,  balance  available 3,  897.17 


Amount  (estimated)  required  for  completion  of  existing  project 255,  000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1900  255,  000. 00 
Submitted  in  compliance  with  requirements  of  sections  2 of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 
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Abstract  of  appropriations  for  improving  mouth  and  passes  of  Calcasieu  River,  Louisiana. 


By  act  of  Congress — 

Approved  June  10,  1872 

Approved  March  3,  1881 

Passed  August  2,  1882 

Approved  July  5,  1884 

Of  August  11,  1888 

Approved  September  19,  1890 

Approved  J uly  13, 1892 

Passed  August  18,  1894 

Passed  June  3, 1896 


$15,  000 
15, 000 
10,  000 
6, 500 
10,  000 
75,  000 
100,  000 
90,  000 
80,  000 


Total 


401, 500 


Abstract  of  proposals  for  operating  United  States  dredge  for  improving  mouth  and  passes 
of  Calcasieu  River , Louisiana,  opened  by  Maj.  James  B.  Quinn,  Corps  of  Engineers, 
March  18,  1898. 


Price  bid 

No. 

Name  and  address  of  bidder. 

per  day 
of  eight 
hours. 

Charles  Clarke  & Co.  Gralveston,  Tex  ------------------ 

$29.  00 

o 

29. 45 

& 

Contract  awarded  to  Charles  Clarke  & Co.,  the  lowest  bidder.  Contract  approved 
April  29,  1898.  Work  was  commenced  on  May  26,  1898,  and  is  being  continued  at 
present. 


CONTRACT  NOW  IN  FORCE  FOR  IMPROVING  MOUTH  AND  PASSES  OF  CALCASIEU  RIVER, 

LOUISIANA. 

Dredging  in  channel  from  Calcasieu  Pass  to  deep  water  in  Calcasieu  Lake,  a dis- 
tance of  2 miles,  to  restore  the  dredged  channel  50  feet  wide  and  8 feet  deep.  Con- 
tract entered  into  April  6,  1898,  with  Charles  Clarke  & Co.,  of  Galveston,  Tex., 
approved  April  29,  1898.  Work  commenced  on  May  26,  1898,  and  to  continue  for 
about  three  hundred  days.  Amount  to  be  expended  under  contract,  about  $9,000. 


COMMERCIAL  STATISTICS. 


[From  June  1,  1897,  to  May  31,  1898.] 


Steamers 

Trips 

Net  registered  tonnage  (470  trips) tons.. 

Barges 

Trips - 

Tonnage  (185  trips) tons.. 

Schooners 

Trips 

Net  registered  tonnage  (150  trips) tons.. 

Total  vessels 

Total  trips 

Total  tonnage  (805  trips) tons.. 


12 
470 
11, 255 
22 
185 
18,  917 
31 
150 
6,041 
65 
805 
36, 213 


Draft  of  heaviest  vessel,  light,  2£  feet;  loaded,  8 feet. 
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Receipts  and  shipments  for  two  years . 


Year  ending  May  31 — 


Articles. 

1897. 

1898. 

Tons. 

Value. 

Tons. 

Value. 

Lumber. 

129,  993 
392 
83 

10,  561 

$433,  828 
77  975 

171 

$499, 510 

91  A QH 

Cotton 

X / I,  OOO 

1 03Q 

8 691 

X,  \JOk 7 

zqa 

Zl,  4oU 
no  an q 

Merchandise 

144^  3*76 

OOtt 

16  758 

Zo,  0 i y 

200, 452 

Total 

141,029 

664,  870 

190  017 

745,  071 

Comparative  statement  of  receipts  and  shipments  for  six  years. 


Year  ending  May  31 — f 

Tons. 

Value. 

Year  ending  May  31— 

Tons. 

Value. 

1893  

207,  545 
344,  973 
254, 394 

$2, 141,  750 
1, 600,  574 
788, 274 

1896 

202, 775 
141,  029 
190,  017 

$691,  542 
664,  870 
745, 071 

1894 

18  i7 

1895 

1898 

Increase  in  1898  over  1897, 48,988  tons,  representing  a value  of  $80, 201. 


U II. 

IMPROVEMENT  OF  HARBOR  AT  SABINE  PASS,  TEXAS. 

For  history  of  this  work  and  detailed  information  relative  to  the 
improvements  made,  see  Annual  Report  of  the  Chief  of  Engineers 
for  1896,  pages  1512  to  1514.  Also  Appendix  S,  Annual  Report  of  the 
Chief  of  Engineers  for  1897,  page  1771. 

The  river  and  harbor  act  of  June  3,  1896,  authorized  contracts  to  be 
entered  into  for  such  materials  and  labor  necessary  to  complete  the 
present  project  of  improvement,  limiting  the  cost  to  $1,050,000. 

The  sundry  civil  act  approved  June  4,  1897,  appropriated  $350,000 
for  improvement  under  the  continuous  contract  system  outlined  above, 
$100,000  for  the  purchase  of  a dredge  boat  and  $30,000  for  operating 
same  during  the  fiscal  year  ending  June  30,  1898. 

The  project  approved  by  the  Secretary  of  War  December  8,  1896, 
provides  for  constructing  5,300  linear  feet,  more  or  less,  of  the  east 
jetty,  and  6,600  linear  feet,  more  or  less,  of  the  west  jetty,  at  a cost  of 
$985,000,  and  that  $65,000  be  set  aside  for  the  enlargement  and  main- 
tenance of  the  dredged  channel. 

The  project  for  the  expenditure  of  $130,000,  appropriated  by  sundry 
civil  act  approved  June  4, 1897,  for  purchasing  and  operating  a dredge, 
was  approved  June  29,  1897. 

Contract  was  entered  into  May  10, 1897,  and  approved  June  23, 1897, 
with  Messrs.  Christie  & Lowe,  of  Chicago,  111.,  for  the  extension  of  the 
east  and  west  jetties,  and  for  deepening  the  channel  by  dredging. 
Operations  were  commenced  by  the  contractors  on  August  10,  1897, 
and  on  June  30, 1898,  the  work  done  consisted  in  dredgingof  299,799.75 
cubic  yards  of  material  in  channel,  the  placing  of  42,277.98  square 
yards  of  brush  mattress,  74,595.25  tons  of  riprap  stone  and  235.21  tons 
of  granite  capping  stone  on  the  east  jetty,  extending  same  4,100  feet, 
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of  which  about  2,000  feet  have  been  brought  up  to  mean  low  water  of 
the  Gulf. 

The  west  jetty  was  capped  with  9,647.19  tons  of  granite  blocks,  and 
193.28  tons  of  riprap  stone  placed  on  it,  completing  same  for  a distance 
of  about  3,000  feet. 

A severe  storm  occurred  on  the  Gulf  coast  on  September  12,  1897, 
which  resulted  in  some  damage  to  the  contractors.  The  Government 
only  sustained  slight  damage  to  two  naphtha  launches. 

On  October  18,  1897,  proposals  for  building  a dredge  boat  and  scow 
were  opened,  but  all  bids  were  rejected  as  not  conforming  to  specifica- 
tions. New  plans  and  specifications  have  been  prepared  and  forwarded 
for  approval. 

Act  of  Congress  approved  March  17, 1898,  makes  available  after  June 
30,  1898,  $15,000  of  the  $30,000  appropriated  by  sundry  civil  act 
approved  June  4,  1897. 

Under  project  approved  March  29,  1898,  contract  was  entered  into 
June  15, 1898,  with  the  National  Dredging  Company,  Wilmington,  Del., 
for  dredging  in  the  channels,  and  forwarded  for  approval. 

The  amount  expended  on  this  improvement  for  the  fiscal  year  ending 
June  30,  1898,  is  $191,106.56. 

The  following  is  an  estimate  of  this  work  carried  on  under  the  pro- 
visions of  the  continuing  contract  system,  as  outlined  above: 


Amount  of  continuous  contract  authorized  in  act  of  June  3, 1896 $1,  050,  000. 00 

Amount  appropriated  by  sundry  civil  act  approved  June  4, 


Amount  appropriated  by  sundry  civil  act  approved  July  1, 

1898  400,  000 

— 750, 000. 00 

Balance  unappropriated - 300,  000. 00 

Amount  required  for  fiscal  year  ending  June  30,  1900 300,  000.  00 


Based  on  the  following  estimate  for  completion  of  west  jetty,  3,100 
feet : 

43,055.58  square  yards  brush  mattress,  at  68  cents 29,  277.  80 

134,663.64  tons  riprap  stone,  at  $1.67 224,  882.  80 

12,063.00  tons  granite  stone,  at  $3.80 45,  839. 40 


Total 300,  000. 00 

Money  statement . 

July  1,  1897,  balance  unexpended $552, 506. 49 

Amount  appropriated  by  sundry  civil  act  approved  July  1, 1898  400, 000. 00 


952, 506.  49 

June  30,  1898,  amount  expended  during  fiscal  year 191, 106. 56 


July  1,  1898,  balance  unexpended 761,  399.  93 

July  1,  1898,  outstanding  liabilities $45,495.97 

July  1,  1898,  amount  covered  by  uncompleted  contracts *534,  970.  82 

580,  466.  79 

July  1,  1898,  balance  available 180,  933. 14 


Amount  (estimated)  required  for  completion  of  existing  project 300, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1900 300, 000. 00 


Submitted  in  compliance  with  requirements  of  sections  2 of  river  and 
harbor  acts  of  1866  and  1867,  and  of  sundry  civil  act  of  June  4, 1897. 


The  approved  continuous  contract  calls  for  the  expenditure  of  $1,050,000. 
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Abstract  of  appropriations  for  improving  harbor  at  Sabine  Pass,  Tex. 


From  act  approved  August  30,  1852  (survey) ...  $5,  000 

Allotted  from  act  approved  June  10,  1873  (survey) 2,  000 

By  act  of  Congress — 

Approved  March  3,  1875 20,  000 

Approved  August  14,  1876 38,  000 

Approved  June  18,  1878  (allotted) 30,  000 

Approved  March  3,  1879 25,  000 

Approved  June  14,  1880 50,  000 

Approved  March  3,  1881 150,  000 

Passed  August  2,  1882 150,  000 

Approved  J uly  5, 1884 200,  000 

Approved  August  5,  1886 198,  750 

Of  August  11,  1888 250,  000 

Approved  September  19, 1890 300, 000 

Approved  July  13,  1892 350,  000 

Of  August  18,  1894 *271,  000 

Of  June  3,  1896...' 75,000 

Sundry  civil  act  approved  June  4,  1897.. 480,  000 

Sundry  civil  act  approved  July  1,  1898 400,  000 


Total 2,994,750 


Abstract  of  proposals  for  building  a dredge  boat  and  a scow,  for  improving  harbor  at  Sabine 
Pass,  Tex.,  opened  October  18,  1897,  by  Maj.  James  B.  Quinn,  Corps  of  Engineers. 


Name  and  address  of  bidder. 

Building 

dredge- 

boat. 

Building 

scow. 

Total 

bid. 

Petersburg  Iron  Works  Co.,  Petersburg,  Va 

$84, 900 

$84,  900 

The  Bucyrus  Co.,  South  Milwaukee,  Wis. : 

Specifications  No.  404  (wood  hull) 

Specifications  No.  404  (steel  hull) 

95, 000 
108,  000 
76,  000 
86,  000 
78,  500 

95, 000 
108,  000 
76,  000 
86,  000 
78,  500 

Specifications  No.  405  (wood  hull) 

Specifications  No.  405  (steel  hull) 

Specifications  No.  405  (wood,  2 hoppers) 

Specifications  No.  405  (steel,  2 hoppers) 

88, 000 

88,  000 

The  above  bids  were  rejected  as  not  conforming  to  specifications  and  plans. 


Abstract  of  proposals  for  dredging  at  Sabine  Pass,  Tex.,  opened  May  27,  1898,  by  Maj. 
James  B.  Quinn,  Corps  of  Engineers. 


[135,000  cubic  yards.] 


Rate  per 

Total 

No. 

Name  and  address  of  bidder. 

cubic 

amount 

yard. 

bid. 

1 

National  Dredging  Co.,  Wilmington,  Del 

$0. 13 

$17, 550. 00 

Contract  entered  into  June  15,  1898.  Approved  July  7,  1898. 


CONTRACTS  NOW  IN  FORCE  FOR  IMPROVING  HARBOR  AT  SABINE  PASS,  TEX. 

For  extension  of  jetties  and  for  dredging  under  the  continuing  contract  system; 
name  of  contractors,  Christie  & Lowe,  Chicago,  111. ; date  of  approval,  June  22, 1897. 
Work  was  commenced  on  August  10, 1897 ; dredging  part  of  contract  was  completed 
in  October.,  1897 ; the  entire  work  under  contract  to  be  completed  on  or  before  May 
31,  1901. 


*The  total  amount  of  this  appropriation  was  originally  $275,000,  but  of  this  sum 
$4,000  was  allotted  by  sundry  civil  act  of  March  2,  1895,  for  dredging  of  a bar  across 
the  mouth  of  Sabine  River,  Texas,  and  was  expended  under  that  improvement. 


Eng  55  3 
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Abstract  of  appropriations  for  improving  harbor  at  Sabine  Pass,  Tex. 


From  act  approved  August  30,  1852  (survey) ...  $5  000 

Allotted  from  act  approved  June  10,  1873  (survey) 2 000 

By  act  of  Congress — 

Approved  March  3,  1875 20  000 

Approved  August  14,  1876 3g’  000 

Approved  June  18,  1878  (allotted) 30,’  000 

Approved  March  3,  1879 25’  000 

Approved  June  14,  1880 . 50’  000 

Approved  March  3,  1881 15o’  000 

Passed  August  2,  1882 150, ’ 000 

Approved  J uly  5, 1884 20o’  000 

Approved  August  5,  1886 198  750 

Of  August  11,  1888 25 o’  000 

Approved  September  19, 1890 300,  000 

Approved  J uly  13,  1892 35o!  000 

Of  August  18,  1894 *271, 000 

Of  June  3,  1896... 75,000 

Sundry  civil  act  approved  June  4,  1897 480,’  000 

Sundry  civil  act  approved  July  1,  1898 40o’  000 


Total 2,994,750 


Abstract  of  proposals  for  building  a dredge  boat  and  a scow,  for  improving  harbor  at  Sabine 
Pass,  Tex.,  opened  October  18,  1897,  by  Mag.  James  B.  Quinn,  Corps  of  Engineers. 


Name  and  address  of  bidder. 

Building 

dredge- 

boat. 

Building 

scow. 

Petersburg  Iron  "Works  Co.,  Petersburg,  Va 

$84, 900 

95. 000 
108,  000 

76,  000 
86,  000 
78,  500 

88. 000 

The  Bucyrus  Co.,  South  Milwaukee,  Wis. : 

Specifications  No.  404  (wood  hull) 

Specifications  No.  404  (steel  hull) 

Specifications  No.  405  (wood  hull) 

Specifications  No.  405  (steel  hull) 

Specifications  No.  405  (wood,  2 hoppers) „ 

Specifications  No.  405  (steel,  2 hoppers) 

Total 

bid. 


$84,  900 

95. 000 
108,  000 

76,  000 
86,  000 
78, 500 

88. 000 


The  above  bids  were  rejected  as  not  conforming  to  specifications  and  plans. 

Abstract  of  proposals  for  dredging  at  Sabine  Pass,  Tex.,  opened  May  27,  1898,  by  Maj. 
James  B.  Quinn,  Corps  of  Engineers. 

[135,000  cubic  yards.] 


Rate  per 

Total 

No. 

Name  and  address  of  bidder. 

cubic 

amount 

yard. 

bid. 

1 

National  Dredging  Co.,  Wilmington,  Del 

$0. 13 

$17, 550. 00 

Contract  entered  into  June  15,  1898.  Approved  July  7,  1898. 


CONTRACTS  NOW  IN  FORCE  FOR  IMPROVING  HARBOR  AT  SABINE  PASS,  TEX. 

For  extension  of  jetties  and  for  dredging  under  the  coDtinuing  contract  system; 
name  of  contractors,  Christie  & Lowe,  Chicago,  111. ; date  of  approval,  June  22, 1897. 
Work  was  commenced  on  August  10, 1897 ; dredging  part  of  contract  was  completed 
in  October,  1897 ; the  entire  work  under  contract  to  be  completed  on  or  before  May 
31,  1901. 


*The  total  amount  of  this  appropriation  was  originally  $275,000,  but  of  this  sum 
$4,000  was  allotted  by  sundry  civil  act  of  March  2, 1895,  for  dredging  of  a bar  across 
the  mouth  of  Sabine  River,  Texas,  and  was  expended  under  that  improvement. 
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COMMERCIAL  STATISTICS. 


[From  June  1,  1897,  to  May  31,  1898.] 


Vessels 

Trips 

Net  registered  tonnage  (809  trips) 

The  deepest  draft  vessel  passing  out  this  year 
did  not  touch  bottom  anywhere. 


137 

809 


.....tons..  195,330 

was  loaded  to  24  feet  6 inches,  and 


Shipments  and  receipts  for  two  years. 


Year  ending  May  31— 

Articles. 

1897. 

1898. 

Tons. 

Value. 

Tons. 

Value. 

SHIPMENTS. 

80,  953 
33 

$433,  213 
3, 150 

144,  491 
3,415 
4, 054 

$636, 161 
165, 430 
355,  317 

Cotton  and  cotton- seed  product s ------------------ 

11, 121 

328,  000 

9,  628 

390, 526 

1, 131 

124, 950 

Total 

80, 986 

436,  363 

173,  840 

2,  000,  384 

RECEIPTS, 

PnQl  

4,  520 

8,  626 

53,  800 

111,  146 

1,  542 

6,  939 

3,  346 

13,  384 

584 

23,  360 

7, 414 

238,  628 

87,  632 

475, 288 

238, 400 

2,  363,  542 

Comparative  statement  of  receipts  and  shipments  for  six  years. 


Year  ending  May  31 — 

Tons. 

Value. 

Year  ending  May  31 — 

Tons. 

Value. 

1 GQQ 

15,  050 

$180, 950 
280, 189 

1896  

48,  886 

$199,  042 

1 QQ  1 

40,  966 

1897  

87,  632 

475,  288 
2,  363,  542 

1 Q ( 1 V 

47,  691 

252,  823 

1888  

238, 400 

Increase  of  1898  over  1897,  150,768  tons,  representing  a value  of  $1,888,254. 

There  were  two  new  lines  of  steamships  established  during  the  year  at  Sabme 
Pass. 


U 12. 


IMPROVEMENT  OF  SABINE  RIVER,  TEXAS. 

No  work  was  done  on  this  stream  daring  the  year  just  closed.  For 
details  of  the  improvement  and  history  of  this  work  see  pages  1515  to 
1517,  Annual  Report  of  the  Chief  of  Engineers  for  1896. 

Under  project  approved  June  9, 1897,  it  was  contemplated  to  clear  the 
river  of  obstructions  from  Morgans  Bluff  to  the  head  of  the  Narrows. 
Bids  for  doing  this  work  were  asked  in  August,  1897,  but  none  were 
received. 

The  amount  expended  on  this  improvement  to  June  30,  1898,  was 
$48,692.43. 
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Money  statement. 


July  1,  1897,  balance  unexpended $2, 126. 23 

June  30,  1898,  amount  expended  during  fiscal  year 118.  66 

July  1,  1898,  balance  unexpended 2, 007. 57 

July  1,  1898,  outstanding  liabilities 16. 67 

July  1,  1898,  balance  available  . . 1, 990.  90 


[ Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1900  * 2,000.00 
s Submitted  in  compliance  with  requirements  of  sections  2 of  river  and 
[ harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 


Abstract  of  appropriations  for  improving  Sabine  River,  Texas. 


Allotted  from  act  approved  June  10,  1872 $2, 700 

By  act  of  Congress — 

Approved  June  18,  1878  . 10,  000 

Approved  March  3,  1879 . 6,  000 

Approved  June  14,  1880  5,  000 

Approved  March  3,  1881 7,  000 

Passed  August  2,  1882 4,  000 

Approved  July  13, 1892 5,  000 

Passed  August  18,  1894 5,000 

Passed  June  3,  1896  2, 000 


Total 46,700 

Amount  allotted  from  appropriation  of  $275,000  for  improving  Sabine  Pass, 

Texas,  by  sundry  civil  act  of  March  2,  1895,  and  expended  under  this 
appropriation 4,  000 

Total 50,700 


The  above  amount  was  allotted  for  dredging  bar  across  the  mouth  of  Sabine  River 
from  the  appropriation  dated  August  17, 1894,  for  improving  Sabine  Pass,  Texas,  and 
the  work  was  done  by  the  Government  dredge  and  hired  labor. 


COMMERCIAL  STATISTICS. 
[From  June  1,  1897,  to  May  31,  1898.] 


Steamers 20 

Trips 553 

Net  registered  tonnage  (553  trips) tons..  10,  650 

Schooners 15 

Trips 50 

Net  registered  tonnage  (50  trips) tons..  1, 201 

Barges  24 

Trips 391 

Tonnage  (391  trips) tons..  33,  359 

lotal  vessels 59 

fotal  trips 994 

fotal  tonnage  (994  trips) tons . . 45,  210 


Draft  of  heaviest  vessel — light,  2£  feet;  loaded,  7 feet. 


Receipts  and  shipments  for  tivo  years. 


Articles. 

Year  ending  May  31 — 

1897. 

1898. 

Tons. 

Value. 

Tons. 

Value. 

Lumber... 

234, 812 
950 
450 
40 
9, 112 

$684,  004 
136, 800 
1, 750 
9,  600 
349,  000 

263,  825 
226 
8,453 

$748, 857 
25,  256 
505,  946 

Dotton.... 

Staves 

W ood 

Merchandise 

3,  002 

114, 498 

Total 

245, 364 

1, 181, 154 

275, 506 

1, 394,  557 

* The  estimate  submitted  is  for  maintenance,  $2,000  being  required  annually. 
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Comparative  statement  of  receipts  and  shipments  for  six  years. 


Year  ending  May  31— 

Tons. 

Value. 

Year  ending  May  31— 

Tons. 

Value. 

1 QQQ 

146, 363 
245,  657 
182,  738 

$1, 591, 280 
1, 518, 630 
736,  044 

1896  

271,  257 
245,  364 
275,  506 

$979,  380 
1, 181, 154 
1, 394, 557 

1 QQ/( 

1897  

1 QQ£ 

1898  

Increase  of  1898  oyer  1897,  30,142  tons. 


U I3. 

CLOSING  CREVASSE  IN  PASS  A LOUTRE,  MISSISSIPPI  RIVER. 

An  act  of  Congress,  approved  February  26,  1897,  appropriated 
$250,000  for  the  closure  of  this  crevasse. 

On  November  18,  1896,  Pass  a Loutre  crevasse  was  2,230  feet  wide. 
The  project  approved  by  the  Chief  of  Engineers,  on  June  16, 1897,  pro- 
vides for  the  closure  of  the  crevasse  with  Wakefield  sheet  piling,  prop- 
erly backed  with  a double  row  of  piles,  securely  braced,  fastened,  and 
bolted  to  stringers  and  the  sheet  piling,  using  a third  row  of  brace  piles 
where  the  depth  of  water  exceeds  20  feet.  If  a protection  to  the  toe  of 
the  sheet  piling  became  necessary  to  prevent  undermining  by  wave 
action,  a brush  mat,  weighted  with  stone,  is  to  be  provided.  The  dam 
is  to  be  6,650  feet  long,  in  two  sections,  1,900  and  4,750  feet  in  length, 
respectively,  forming  an  angle  of  112°  at  a distance  of  3,000  feet  below 
the  mouth  of  the  crevasse.  (Plan  and  section  of  work  herewith.) 

Proposals  for  closing  the  crevasse  under  this  project  were  opened  in 
September,  1897.  Messrs.  James  Stewart  & Co.,  of  St.  Louis,  Mo.,  were 
the  lowest  bidders,  and  contract  was  entered  into  with  them  on  October 
29, 1897,  and  approved  December  10, 1897.  The  contractors  were  much 
delayed  in  commencing  work  on  account  of  quarantine  restrictions. 
The  work  of  driving  piles  began  December  14,1897,  and  on  January  27, 
1898,  there  were  2,400  feet  of  the  dam  completed.  By  this  time  the 
river  had  reached  such  a high  stage  and  the  current  became  so  strong 
as  to  render  further  work  impracticable,  and  an  extension  of  time  to 
October  31, 1898,  was  granted  the  contractors  in  which  to  complete  the 
work. 

On  January  27,  1898,  a portion  of  the  sheet-piling  dam,  where  the 
piling  penetrated  a quicksand  pocket,  was  undermined  and  blew  out  at 
the  bottom,  carrying  away  123  feet  of  finished  work,  about  the  middle 
of  that  completed.  This  sheet-piling  dam  had  not  been  accepted  by 
the  Government,  and  was  lost  by  the  contractors.  The  width  of  the 
break  increased  from  time  to  time,  and  on  June  23,  1898,  was  492£  feet. 
Much  of  the  latter,  which  washed  away,  had  been  accepted  by  the 
Government. 

On  May  1 the  extreme  east  end  of  the  work  began  to  undermine,  and 
29£  feet  have  been  lost  from  that  end.  This  makes  a total  of  522  feet 
of  completed  work  which  has  been  lost,  leaving  1,878  feet  now  in  place. 

The  location  of  the  dam  is  given  on  a chart  herewith,  and  a note 
thereon  gives  details  of  its  condition,  the  number  of  feet  to  be  built,  etc. 

A supplemental  contract  was  entered  into  with  the  contractors  on 
April  19, 1898,  and  approved  by  the  Secretary  of  War  on  June  14, 1898, 
for  additional  work  on  the  Pass  a Loutre  dam,  at  original  contract 
prices.  The  work  embraced  in  the  supplemental  contract  is  as  follows : 
1,000  feet  sheet-piling  dam,  20  feet  long;  1,000  feet  of  sheet-piling  dam, 
40  feet  long;  1,000  feet  of  double  row  of  bracing,  20  feet  long;  1,000 
feet  of  triple-row  bracing,  40  feet  long. 
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The  additional  work  has  been  rendered  necessary  by  the  washing 
away  of  part  of  the  completed  dam,  and  the  scour  of  the  current  at  the 
base  of  the  piling  being  so  strong  as  to  require  the  use  of  longer  piling 
in  some  places  than  originally  contemplated. 

The  contractors  will  shortly  renew  operations  on  closing  the  crevasse, 
under  original  and  supplemental  contracts. 

The  amount  expended  on  this  work  to  the  close  of  the  fiscal  year 
ending  June  30,  1898,  is  $70,672.82. 

Act  approved  February  17,  1898,  provides  for  a survey  and  report, 
by  a Board  of  Engineer  Officers,  upon  the  practicability  of  securing  a 
channel  of  adequate  width  and  of  35  feet  depth,  at  mean  low  water  of 
the  Gulf  of  Mexico,  throughout  Southwest  Pass  of  the  Mississippi 
River.  The  sum  of  $10,000  was  allotted  for  this  survey  from  the 
appropriation  for  closing  crevasse  in  Pass  a Loutre,  Mississippi  River. 

The  survey  was  commenced  on  March  24,  1898,  and  practically  com- 
pleted on  April  15,  1898.  The  large  party  and  plant  were  then  trans- 
ferred to  the  Mississippi  River  Commission,  from  whom  they  were 
borrowed,  and  a small  party  organized  and  set  to  work  on  April  26  to  ' 
obtain  daily  discharge  measurements  of  Southwest  Pass,  accompanied 
by  measurements  of  South  Pass  and  Pass  a Loutre;  also  an  occasional 
measurement  of  the  Jump  and  Cubitts  Gap.  This  work  to  continue 
until  the  river  reaches  a low-water  stage. 

The  field  work  of  the  Southwest  Pass  survey  is  now  being  reduced 
and  platted  in  office. 

Money  statement. 


July  1, 1897,  balance  unexpended $250, 000. 00 

June  30, 1898,  amount  expended  during  fiscal  year 70,  672. 82 


July  1, 1898,  balance  unexpended 179?  327. 18 

July  1, 1898,  outstanding  liabilities $8,  711. 80  ’ 

July  1, 1898,  amount  covered  by  uncompleted  contracts 121, 496. 04 

130,207.84 


July  1, 1898,  balance  available 49;  119. 34 


Abstract  of  proposals  for  closing  crevasse  in  Pass  a Loutre,  Mississippi  Biver,  opened  Sep- 
tember 25,  1897,  by  Maj . James  B.  Quinn,  Corps  of  Engineers. 


No. 

Name  and  address  of  bidder. 

Amount  of 
bid. 

1 

Henry  Camors,  New  Orleans,  La 

$151, 580 
<*159,  315 
130,  015 

2 

W.  O.  Flynn  & Co.,  New  Orleans,  La 

3 

James  Stewart  & Co.,  St.  Louis,  Mo „ 

4 

Charles  Clarke  & Co.,  Galveston,  Tex 

b 149, 980 

a Informal;  no  guaranty  accompanying  proposal.  b Informal;  telegraphic  bid. 


Contract  awarded  to  James  Stewart  & Co.,  St.  Louis,  Mo.,  the  lowest  bidder; 
approved  December  10, 1897.  Work  began  December  14, 1897,  and  continued  until 
January  27, 1898,  when  it  was  discontinued  on  account  of  high  water  in  the  river. 
An  extension  of  time  to  complete  the  work  was  granted  to  October  31, 1898. 


CONTRACTS  NOW  IN  FORCE  FOR  CLOSING  CREVASSE  IN  PASS  A LOUTRE,  MISSISSIPPI 

RIVER. 

For  closing  crevasse  in  Pass  a Loutre,  Mississippi  River;  name  of  contractors, 
James  Stewart  & Co.,  St.  Louis,  Mo.;  date  of  approval,  December  10,  1897;  work 
commenced  December  14,  1897,  to  be  completed  October  31,  1898. 
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The  additional  work  has  been  rendered  necessary  by  the  washing 
away  of  part  of  the  completed  dam,  and  the  scour  of  the  current  at  the 
base  of  the  piling  being  so  strong  as  to  require  the  use  of  longer  piling 
in  some  places  than  originally  contemplated. 

The  contractors  will  shortly  renew  operations  on  closing  the  crevasse, 
under  original  and  supplemental  contracts. 

The  amount  expended  on  this  work  to  the  close  of  the  fiscal  year 
ending  June  30,  1808,  is  $70,672.82. 

Act  approved  February  17,  1898,  provides  for  a survey  and  report, 
by  a Board  of  Engineer  Officers,  upon  the  practicability  of  securing  a 
channel  of  adequate  width  and  of  35  feet  depth,  at  mean  low  water  of 
the  Gulf  of  Mexico,  throughout  Southwest  Pass  of  the  Mississippi 
River.  The  sum  of  $10,000  was  allotted  for  this  survey  from  the 
appropriation  for  closing  crevasse  in  Pass  a Loutre,  Mississippi  River. 

The  survey  was  commenced  on  March  24,  1898,  and  practically  com- 
pleted on  April  15,  1898.  The  large  party  and  plant  were  then  trans- 
ferred to  the  Mississippi  River  Commission,  from  whom  they  were 
borrowed,  and  a small  party  organized  and  set  to  work  on  April  26  to 
obtain  daily  discharge  measurements  of  Southwest  Pass,  accompanied 
by  measurements  of  South  Pass  and  Pass  a Loutre;  also  an  occasional 
measurement  of  the  Jump  and  Cubitts  Gap.  This  work  to  continue 
until  the  river  reaches  a low-water  stage. 

The  field  work  of  the  Southwest  Pass  survey  is  now  being  reduced 
and  platted  in  office. 

Money  statement. 


July  1, 1897,  balance  unexpended $250, 000. 00 

June  30, 1898,  amount  expended  during  fiscal  year 70,  672.  82 


July  1, 1898,  balance  unexpended 179,  327. 18 

July  1, 1898,  outstanding  liabilities $8, 711.  80 

July  1, 1898,  amount  covered  by  uncompleted  contracts 121, 496. 04 

130,207.84 


July  1, 1898,  balance  available 49, 119.  34 


Abstract  of  proposals  for  closing  crevasse  in  Pass  a Loutre , Mississippi  River,  opened  Sep- 
tember 25,  1897,  by  May.  James  B.  Quinn,  Corps  of  Engineers. 


No. 

Name  and  address  of  bidder. 

Amount  of 
bid. 

1 

Henry  Camors,  New  Orleans,  La 

$151, 580 
a 159, 315 
130,  015 
6149, 980 

2 

W.  O.  Flynn  & Co.,  New  Orleans,  La 

3 

James  Stewart  & Co.,  St.  Louis,  Mo 

4 

Charles  Clarke  & Co.,  Galveston,  Tex 

a Informal;  no  guaranty  accompanying  proposal.  6 Informal;  telegraphic  bid. 


Contract  awarded  to  James  Stewart  & Co.,  St.  Louis,  Mo.,  the  lowest  bidder; 
approved  December  10, 1897.  Work  began  December  14, 1897,  and  continued  until 
January  27, 1898,  when  it  was  discontinued  on  account  of  high  water  in  the  river. 
An  extension  of  time  to  complete  the  work  was  granted  to  October  31, 1898. 


CONTRACTS  NOW  IN  FORCE  FOR  CLOSING  CREVASSE  IN  PASS  A LOUTRE,  MISSISSIPPI 

RIVER. 

For  closing  crevasse  in  Pass  a Loutre,  Mississippi  River;  name  of  contractors, 
James  Stewart  & Co.,  St.  Louis,  Mo.;  date  of  approval,  December  10,  1897 j work 
commenced  December  14,  1897,  to  be  completed  October  31,  1898. 


1489 


APPENDIX  U — REPORT  OF  MAJOR  QUINN. 


Supplemental  contract  entered  into  with  James  Stewart  & Co.,  St.  Louis,  Mo 
April  19,  1898,  approved  by  the  Secretary  of  War  June  14,  1898  lor  additional  work 
on  the  Pass  a Loutre  Dam,  at  original  contract  prices.  Amount  of  contract  $45,450. 


U 14. 

REMOVING  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDANGERING 

NAVIGATION. 

Wreck  of  barge  in  Lake  Pontchar train,  Louisiana. — This  wreck  formed 
an  obstruction  to  navigation  in  Lake  Pontchartrain,  Louisiana,  having 
sunk  in  12  feet  of  water  bearing  west  by  north  from  the  Picketts  Its 
removal  was  authorized  by  the  Secretary  of  War  January  12, 1897,  and 
an  allotment  of  $1,500  made  therefor  from  the  permanent  indefinite 
appropriation  for  removing  sunken  vessels  or  craft  obstructing  or 
endangering  navigation.  . _ 

Contract  was  entered  into  and  approved  May  1, 1897,  with  Mr.  James 
Moore,  of  New  Orleans,  to  remove  the  wreck  for  the  sum  ot 
Work  was  commenced  on  May  5,  1897.  On  or  about  June  lo,  1898,  the 
contractor  left  the  scene  of  operations,  and  the  completion  of  the  con- 
tract was  undertaken  by  one  of  the  bondsmen.  The  work  was  satis- 
factorily completed  on  July  28,  1897,  three  days  before  the  expiration 
of  the  contract. 


U 15. 

PLAN  AND  ESTIMATE  OF  COST  OF  IMPROVEMENT  OF  HOMOCHITTO 

RIVER,  MISSISSIPPI. 

[Printed  in  House  Doc.  Ho.  404,  Fifty-fifth  Congress,  second  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington , April  7, 1898. 

Sir  : I have  the  honor  to  acknowledge  the  receipt  of  concurrent  reso- 
lution passed  by  the  House  of  Representatives  March  17,  1898,  and 
agreed  to  by  the  Senate  March  21,  1898,  directing  the  Secretary  of 
War  “to  furnish  and  report  a plan  for  the  improvement  of  the  Homo- 
chitto  River,  in  the  State  of  Mississippi,  from  and  including  its  mouth 
to  the  Yazoo  and  Mississippi  Valley  Railroad,  together  with  estimates 
of  the  cost  of  making  such  improvement  in  accordance  with  said  plans. 

In  reply  to  the  reference  of  this  resolution  to  this  office  for  report  I 
have  to  state  that  Maj.  James  B.  Quinn,  Corps  of  Engineers,  the  local 
officer  who  made  preliminary  examination  of  this  stream  under  provi- 
sions of  the  river  and  harbor  act  of  June  3,  1896,  estimates  that  the 
obstructing  snags  and  impending  trees  can  be  cleared  out  so  as  to  give 
navigation  on  this  river  between  its  mouth  and  the  Yazoo  and  Missis- 
sippi Valley  Railroad  for  boats  drawing  not  more  than  6 feet  of  water 
for  the  sum  of  $16,000. 

The  concurrent  resolution  is  herewith  returned. 

Very  respectfully,  your  obedient  servant, 

John  M.  Wilson, 

Briq.  Gen.,  Chief  of  Engineers, 

U.S.  Army. 

Hon.  R.  A.  Alger, 

Secretary  of  War, 
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IMPROVEMENT  OF  CERTAIN  RIVERS  AND  HARBORS  IN  TEXAS. 


KFPORT  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1898,  WITH  OTHER 
nnr  UMFNTS  RELATING  TO  THE  WORKS.  OFFICERS  IN  CHARGE,  MAJ. 

CHARLES  S.  RICHE,  CORPS  OF  ENGINEERS. 


IMPROVEMENTS. 


1.  Galveston  Harbor,  Texas. 

2.  Ship'  channel  in  Galveston  Bay,  Texas. 

3.  Operating  and  care  of  Morgans  Canal, 

Texas. 


4.  Channel  in  West  Galveston  Bay,  Texas. 

5.  Trinity  River,  Texas. 

6.  Buffalo  Bayou,  Texas. 

7.  Brazos  River,  Texas. 


SURVEYS. 

8.  Mouth  of  Double  Bayou  on  east  side 

of  Galveston  Bay,  Texas. 

9.  For  channel  from  mouth  of  the  jetties 

at  Galveston,  Tex.,  through  existing 
ship  channel  and  up  Buffalo  Bayou 
to  Houston. 

HARBOR  LINES. 

11.  Galveston  Harbor,  Texas. 


10.  Character  and  value  ot  improvemenis 
made  at  the  Pass  of  Aransas,  Texas, 
by  the  Aransas  Pass  Harbor  Com- 
pany. 


Office  United  States  Engineer, 

New  Orleans , La.,  July  21,  1898. 

General:  I have  the  honor  to  forward  herewith  annual  reports  on 
river  and  harbor  improvements  under  my  charge  * * * for  the 

fiscal  year  ending  June  30,  1898,  as  follows: 

# * * * * * * 


Very  respectfully,  your  obedient  servant, 

James  B.  Quinn, 

Major , Corps  of  Engineers. 


Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers , 77.  8.  A. 


V i. 

IMPROVEMENT  OF  GALVESTON  HARBOR,  TEXAS. 

This  work  is  being  carried  on  under  a project  formulated  by  a Board 
of  Engineers  January  21,  1886,  the  report  on  which  may  be  found  in* 
the  Annual  Eeport  of  the  Chief  of  Engineers  for  1886,  page  1294  et  seq. 
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At  the  close  of  the  last  fiscal  year  South  Jetty  had  been  completed 
The  construction  of  North  Jetty,  under  contract  of  O’Connor,  Laing  & 
Smoot,  and  dredging  by  U.  S.  dredge  General  C.  B.  Comstock , were  in 
progress.  At  that  time  the  South  Jetty  had  been  completed  for  a dis- 
tance of  35,003  feet,  of  which  803  feet  was  a riprap  apron,  and  the 
North  Jetty  had  been  completed  for  a distance  of  24,700  feet  and  par- 
tially completed  for  a distance  of  1,027  feet.  These  jetties  are  built  of 
riprap,  covered  with  granite  blocks,  and  are  carried  to  an  elevation  of 
5 feet  above  mean  low  tide.  The  general  method  of  constructing  the 
jetties  is  described  on  page  1530,  Annual  Report  of  the  Chief  of  Engi- 
neers for  1892,  and  page  1392,  Annual  Report  of  the  Chief  of  Engineers 
lor  1894.  The  abstracts  of  proposals,  giving  prices  paid  for  the  differ- 
ent parts  of  the  work,  will  be  found  on  pages  1878  and  1879,  Annual 
Report  of  the  Chief  of  Engineers  for  1891. 

During  the  present  fiscal  year  the-  construction  of  North  Jetty  by 
contract  was  continued,  and  the  Comstock  kept  at  work  dredging  along 
the  line  of  the  channel. 

SOUTH  JETTY. 

The  construction  of  this  jetty  was  considered  complete  on  February 
14,  1897,  when  the  work  was  suspended,  the  jettv  having  been  com- 
pleted according  to  the  original  designs  of  this  office.  Under  date  of 
April  14, 1897,  the  Department  decided  that  the  length  of  apron  to  pro- 
tect completed  jetty  should  be  300  feet.  This  decision  necessitated  the 
repairs  of  construction  trestle  and  track  and  the  building  up  of  500 
feet  of  jetty  to  its  full  height,  5 feet  above  mean  low  tide. 

The  contractor  refusing  to  take  advantage  of  the  above  decision,  no 
work  was  done.  The  contract  was  finally  closed  May  30,  1898. 

NORTH  JETTY. 

The  advance  during  the  year  was  500  feet  of  completed  work,  making 
the  total  length  25,907  feet,  of  which  307  feet  is  a riprap  apron.  On 
January  29,  1898,  this  jetty  was  considered  complete  according  to  the 
original  designs  of  this  office,  and  in  conformity  with  the  decisions  of 
the  Department  of  April  14, 1897,  that  the  length  of  riprap  apron  should 
be  diminished  to  307  feet. 

DREDGING. 

During  the  year  the  U.  S.  dredge  General  C.  B.  Comstock  worked 
seven  and  one- third  months  with  a single  crew,  three  and  one  third 
months  with  a double  crew,  and  one  and  one-third  months  laid  up  for 
extraordinary  repairs.  A description  of  the  dredge  Comstock  will  be 
found  on  pages  1530-1531,  Annual  Report  of  the  Chief  of  Engineers, 
1896  • also  cost  of  dredging  in  Annual  Report  of  the  Chief  of  Engineers, 
1897,  page  1795.  & ’ 

Dredging  has  been  principally  confined  to  the  channel  between  the 
jetties,  which  has  been  deepened,  widened,  and  straightened.  When 
too  rough  to  work  in  this  channel  the  inner-bar  channel,  at  the  entrance 
to  Galveston  Channel,  has  been  widened. 

The  total  amount  of  material  removed  during  the  year  was  562,976 
cubic  yards,  of  which  146,462  cubic  yards  were  taken  from  the  outer 
bar,  363,112  cubic  yards  from  the  bar  channel,  and  53,402  from  the  inner 
bar. 

A detailed  account  of  work  done  on  jetties  and  dredging  will  be  found 
in  the  report  of  Mr.  E.  M.  Hartrick,  assistant  engineer,  forwarded  here- 
with, and  to  which  attention  is  invited. 
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TIDAL  OBSERVATIONS. 

Two  automatic  tide  gauges  were  iu  operation  during  the  year.  A 
third,  the  bar  gauge,  was  kept  in  working  order  until  February  18,  lays, 
when  it  was  found  necessary  to  have  it  repaired.  After  the  repairs  were 
completed  it  was  not  put  in  operation  on  account  of  the  boat  tor  this 
particular  service  being  engaged  on  torpedo  work. 

STORMS. 

The  only  storm  of  any  consequence  occurred  on  the  14th  of  October, 
1897  damaging  the  trestle  and  track  at  outer  end  of  North  Jetty,  and 
carrying  away  more  of  the  abandoned  trestle  and  track  of  South  Jetty. 

SURVEYS. 

Surveys  have  been  more  or  less  suspended,  owing  to  the  urgency  of 
work  on  fortifications.  The  office  and  field  force,  together  with  the 
survey  boat,  have  been  engaged  on  the  works  of  national  defense  (War). 

The  annual  survey  has  been  limited  to  the  outer-bar  channel  and 
shows  no  marked  gain  iu  depth,  but  a considerable  better  navigable 
channel,  with  25|  teet  least  depth. 

A resurvey  of  Galveston  Bay  has  been  commenced.  Ihe  triangula- 
tion plan  has  been  more  or  less  perfected  and  the  sites  of  jiroposed 
stations  visited.  A new  base  line  has  been  measured  and  partially 
computed.  Attention  is  called  to  accompanying  reports  of  Messrs.  E.  M. 
Hartrick  and  L.  0.  Sabin,  assistant  engineers. 

Amount  expended  on  this  project  to  J une  30, 1897 - $7,  901,  364. 89 

Amount  expended  during  the  fiscal  year dm,  sin,  os 


Total  amount  expended  to  June  30,  1898  

Money  statement. 

July  1, 1897,  balance  unexpended 

June  30,  1898,  amount  expended  during  fiscal  year.. 

July  1,  1898,  balance  unexpended 

July  1, 1898,  outstanding  liabilities. 

July  1,  1898,  balance  available 


$576, 935. 11 
349,801.58 


227, 133. 53 
14,  840. 95 


212, 292. 58 


Abstract  of  appropriations  made  by  Congress  for  improving  harbor  at  Galveston,  Tex. 


By  act  of — 

July  11,  1870  $25,000 

March.  3,  1871 20,  000 

June  10,  1872 31,000 

June  23,  1874 60,000 

March  3, 1875 150,000 

August  14,  1876 142,  000 

June  7,  1878 75,000 

June  18,  1878 50,  000 

March  3, 1879 100,  000 

June  14,  1880 175,000 

March  3, 1881 250,000 

March  4, 1882 100,000 

August  2,  1882 300,  000 

August  5, 1886  300,  000 


By  act  of — 

August  11, 1888 $500,000 

September  19, 1890 500, 000 

March  3, 1891 600,000 

August  5, 1892 450, 000 

March  3, 1893 1,000,000 

August  18, 1894 600,  000 

January  25, 1895 200,  000 

March  2, 1895 1, 1 60,  000 

February  26, 1896  300, 000 

June  3,  1896 50,000 

June  11,  1896. 840,000 

June  4,  1897 - 500,000 


Total 8,4.8,000 


there  has  been  col- 
300 


In  addition  to  the  abovo  appropriations  by  Congress, 
lected  from  steamship  Maritime 


Total 


8,  478.  300 
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COMMERCIAL  STATISTICS  OF  GALVESTON  HARBOR,  TEXAS,  FOR  FISCAL  YEAR  ENDING 

JUNE  30,  1898. 


Tonnage  of  vessels  and  revenue  collected. 


Steam 

vessels. 

Sailing 

vessels. 

Total. 

Total  ton- 
nage. 

Entered 

582 

593 

76 

63 

658 

656 

1, 069, 233 
1,  093, 285 

Cleared  

Total 

1, 175 

139 

1,  314 

2, 162, 518 

Duties  on  imports  collected 

All  moneys  collected  at  custom-house. 


Amount  and  value  of  freight  transported. 


Articles. 

Tons. 

Approximate 

value. 

Cotton  (1,933,150  bales) 

413,553 
217,  037 
3,  370 
6, 406 
359,  097 
7 

169, 002 
1, 761, 592 

$59,  650,  641 
5, 472,  919 
340,  297 
768,  693 
12, 049, 762 
478 
460, 175 
15, 853, 328 

Cotton  products 

General  merchandise 

Total 

2,  930, 064 

94,  596,  293 

Increase  of  freight  compared  with  last  year  tons. . 1, 720, 242 


Comparative  statement  for  fiscal  years  1896  to  1898. 


Articles. 

1896. 

1897. 

1898. 

Cotton tons.. 

Cotton  products do... 

Wool do... 

Grain do... 

Sugar ..do... 

General  merchandise do. . 

249,  227 
112,  350 
1,514 
6,031 
127,  602 
3,  207 
141,  230 
131, 435 

378, 335 
162,  790 
12,  473 
5, 423 
272, 340 
1,133 
142,  092 
235,  216 

413,  553 
217,  037 
3, 370 
6, 406 
359,  097 
7 

169,  002 
1, 761, 592 

Total  tons 

772,  596 

1, 209,  822 

2,  930, 064 

Total  value 

$46, 490,  800 

$68, 261, 553 

$94,  596,  293 

REPORT  OF  MR.  E.  M.  HARTRICK,  ASSISTANT  ENGINEER. 

United  States  Engineer  Office, 

Galveston , Tex.,  July  6,  1898. 

Major:  I have  the  honor  to  submit  the  following  report  of  operations  for  improv- 
ing Galveston  Harbor  during  the  fiscal  year  ending  June  30,  1898: 

SOUTH  JETTY. 

No  work  was  done  on  South  Jetty  during  the  year,  as  it  was  considered  complete. 
To  prevent  encroachment  of  the  waters  of  the  bay  and  the  possible  erosion  and 
undermining  of  the  shore  branch,  535.72  tons  of  sand-stone  riprap  were  placed  as  a 
revetment  between  Stations  No.  69  and  No.  74  on  the  bay  front. 

NORTH  JETTY. 

At  the  beginning  of  the  fiscal  year  the  North  Jetty  was  completed  to  Station  250, 
riprap  mound  to  mean  low  tide  at  Station  250,  apron  at  Station  259  -f  07. 

On  January  29,  1898,  work  was  suspended  and  the  jetty  considered  complete  to 
Station  256,  with  an  apron  of  307  feet  to  Station  259  -f  07,  an  advance  of  only  600  feet 
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in  seven  months.  This  was  due  to  the  length  of  time  required 

renairs  alter  the  storm  of  March  28,  1897,  which  caused  damage  to  6,200  feet  of  tres- 
tle  leavino-  about  3,500  feet  to  be  repaired  in  this  fiscal  year  rlPrap  could Jj® 

unloaded.  & The  unloading  recommenced  on  the  24th  of  August,  1897,  but  was  mo 
or  less  retarded  by  equinoctial  gales  and  boisterous  weather  during  the  winter  of  1897 

and  1898.  7 ^ r 

Table  showing  Tcind  and  amount  of  stone  placed  m JSortti  Jetty. 


Month. 

Riprap. 

Blocks. 

Total 

cars. 

1897. 

Cars. 

47 

Tons. 

1, 128. 92 

Cars. 

60 

Tons. 

1,  551. 46 

107 

38 

864. 04 

62 

171 

1, 581. 43 

1UU 

144 

3,  232.  32 

4,  547.  32 

o±D 
A AO 

272 

6, 107. 15 

130 

3, 227.  89 
4, 925.  25 
6, 498. 46 

A QA 

285 

6,  330.  51 

195 

259 

4oU 

0(70 

119 

2,  599.  88 

61  o 

1898. 

83 

1,  653.87 

127 

3, 114. 84 

210 

rpnfol  

988 

21,  911.  69 

1, 004 

25, 446.  65 

1, 992 

CONDITION  OF  TUB  WORK. 

The  condition  of  both  jetties  remains  about  the  same.  The  subsidence  and  con- 
solidation continue,  but  to  what  amount  is  not  determined,  as  there  were  no  levels  r 
or  cross  sections  taken  for  this  report,  the  field  force  being .engaged  on 
A storm  on  October  14, 1897,  damaged  trestle  and  track  at  ^ 

which  necessitated  repairs  to  underpinning  of .track  between ^ Rations  80  and  19a 
The  same  storm  carried  away  considerable  of  the  old  trestlework  and  track  use 

°O0^aeta2lXofSM^h,ei898,  authority  was  given  by  telegraph  to 

Jetty  trestle  and  track ; but,  owing  to  unfavorable  weather  »f  ™e  C™I 

tractors’  plant  by  the  sale  of  their  tugboat  Hortense .to .the  Navy ^^DePartment,  the 

work  was  delayed,  but  was  finally  completed  on  the  15th jf®?' lnmberwere 
dred  and  ninety-eight  and  eight-tenths  tons  of  rails  and  696,780  feet  ot  lumber  were 
removed  from  the  jetty  and  are  being  used  on  fortifications. 

INSPECTION,  CONSTRUCTION,  TRANSFER,  AND  BARGE  LINE. 

The  general  method  of  inspection  and  construction  remains  as  p?r,e' 

vious  reports,  except  when  the  exigency  of  the  case  demands;  then  ^ 18  n 

suit  the  occasion.  In  the  Report  of  the  Chief  of  Engineers  will  be  found  a full 
description  of  the  plans  and  methods  used  m the  progress  of  the  work. 

Appendix  U,  1892,  page  1529:  Commencement  of  O’Connor,  Lamg  & Smoot  s con- 
tract. Construction  of  South  Jetty  over  old  mattress  work.  rinran 

Appendix  U,  1893,  page  1865:  Starting  work  on  North  Jetty  and  transfer  of  riprap 

between  Fort  Point  and  Bolivar.  . ..  , , ri.  . „ 

Appendix  U,  1894,  page  1391:  Barge  liue  transporting  granite  between  Clinton 

^Appendix  T,  1895,  page  1801:  Dredging  on  the  outer  bar 

Appendix  S,  1896,  pages  1529-1536:  Description  and  operation  of  U.  S.  dredge  Corn- 
stock.  Plant  of  the  contractors  used  in  construction  ot  jetties.  Scour  on  the  outer 
bar  with  map  showing  area  of  scour  and  fill,  and  table  of  approximate  cubic  yards 
removed.  Table  of  subsidence  of  jetties  and  recommencement  of  work  on  South 

JeApypendixT,  1897,  pages  1798-1803  : Tables  showing  average  cost  per  linear  foot 
between  stations,  and  subsidence  of  jetties. 

DREDGING. 

Dredging  was  continued  during  the  year,  working  the  first  three  and  one-third 
months  with  a double  crew,  then  seven  and  one-third  months  with  a single  crew. 
The  dredge  becoming  unseaworthy  was  put  on  the  marine  ways  tor  repairs  anrt  a 
general  overhauling  and  renewal  of  worn-out  machinery.  The  dredge  was  launched 
from  the  ways  on  the  23d  of  June,  1898.  The  repairs  are  still  m progress,  and  it  is 
expected  that  she  will  be  ready  for  work  by  the  first  week  in  of 

The  total  amount  of  material  removed  during  the  year  was  562,976 ' cubic  yards,  ol 
yrhich  146,462  cubic  vards  was  sand  taken  from  the  outer  bar;  363^112  cubic  yards. 
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of  mixed  material,  mud,  clay,  sand,  and  shell  from  the  har  channel,  and  53,402  cubic 
yards  ot  mixed  material,  soft  mud,  sand,  and  shell  from  the  inner  har 
The  average  cost  per  cubic  yard  dredged  was  4.93  cents  for  operating  expenses 
and  2.87  cents  for  extraordinary  repairs,  making  the  total  cost  per  cubic  yard  7.80 
cents. 

Details  of  work  done,  distribution  of  time,  and  cost  of  dredging  are  herewith  for- 
warded in  tabulated  form : 

Resumt  of  work  done  by  U.  S.  dredge  Gen.  C.  B.  Comstock,  during  the  fiscal  year  ending 

June  30,  1898. 


Hours. 

Min. 

Effective  working  time 

2, 511 
593 
799 
593 
839  1 

50 

3 

18 

10 

Delays  for  bad  weather 

Delays  for  repairs 

Delays  for  other  causes , 

Idle  on  account  of  Sundays  and  holidays 

Total  time  made 

5,  336 

21 

Distribution  of  working  time. 


Hours. 

Min. 

Per 

cent. 

Anchorage  to  cut 

144 
1,  727 
195 
93 
163 
154 
33 

14 

39 

25 

53 

9 

18 

12 

6 

69 

7 

4 

7 

6 

1 

Pumping 

Cut  to  dump 

Dumping 

Dump  to  cut 

Dump  to  anchorage 

Time  lost  turning 

Total 

2,511 

50 

100 

Number  of  loads  dredged 1 014  00 

Average  output  per  hour  dredging cubic  yards ! ’ 325.'  89 

Average  amount  dredged  per  minute  in  sand _'.(io 4.  79 

Average  amount  dredged  per  minute  in  mixed  material,  bar  channel do 5."  77 

Average  amount  dredged  per  minute  in  mixed  material,  inner  bar do 5. 21 


Cost  of  dredging. 


Total 

amount 

expended. 

Cost  per 
cubic 
yard. 

"Wages 

$15,  982. 12 
3 802.  04 

$0.  0283 

Subsistence ' 

. 0067 

Duel 

3’  074. 38 

.’  0054 
. 0009 

Oils,  waste,  etc 

’ 530.’  86 
2, 705.  91 
1, 397.  07 
436. 95 

Miscellaneous  supplies  and  new  outfit 

! 0048 
.0025 
.0007 

Ordinary  maintenance 

Contingent  expenses 

Operating  cost 

27,  929.  33 
16, 178. 18 

.0493 

.0287 

Extraordinary  repairs 

Total „ 

44  107. 51 

.0780 

SURVEYS. 

Surveys  have  been  more  or  less  suspended  owing  to  the  urgency  of  work  on  forti- 
fications, the  office  and  field  force,  together  with  the  survey  boat  Anna , being  engaged 
on  works  of  national  defense  (war). 

_ Monthly  surveys  of  the  outer  bar,  with  an  occasional  one  of  the  inner,  were  con- 
tinued, weather  permitting,  to  February,  1898,  when  they  were  suspended  to  June, 
1898.  The  surveys  show  that  26  feet  of  water  was  obtained  in  October,  1897,  and 
maintained  to  February,  1898. 


buoy 


29|  281 

30% 


301 


31 


Eng  65 
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of  mixed  material,  mud,  clay,  sand,  and  shell  from  the  bar  channel,  and  53  402  cubic 
yards  of  mixed  material,  soft  mud,  sand,  and  shell  from  the  inner  bar. 

The  average  cost  per  cubic  yard  dredged  was  4.93  cents  for  operating  expenses 
and  2.87  cents  for  extraordinary  repairs,  making  the  total  cost  per  cubic  yard  7 80 
cents. 

Details  of  work  done,  distribution  of  time,  and  cost  of  dredging  are  herewith  for- 
warded in  tabulated  form : 

Ee'sumS  of  work  done  by  TJ.  S.  dredge  Gen.  C.  B.  Comstock,  during  the  fiscal  year  ending 

June  30,  1898. 


Hours. 

Min. 

Effective  working  time 

2, 511 
593 
799 
593 
839 

50 

3 

18 

10 

Delays  for  bad  weather 

Delays  for  repairs 

Delays  for  other  causes 

Idle  on  account  of  Sundays  and  holidays 

Total  time  made 

5,336 

21 

Distribution  of  working  time. 


Hours. 

Min. 

Per 

cent. 

Anchorage  to  cut 

144 

14 

A 

Pumping 

1 727 

lL- 1 

Oft 

o 

Cut  to  dump 

195 

o-y 

9*V 

uy 

n 

Dumping 

93 

luj 

i 

A 

Dump  to  cut 

163 

DO 

9 

‘± 

7 

Dump  to  anchorage 

154 

18 

i 

Q 

Time  lost  turning 

33 

12 

i 

Total 

2,  511 

50 

i fin 

luU 

Number  of  loads  dredged 1 014.  00 

Average  output  per  hour  dredging cubic  yards ! ’ 325.’  89 

Average  amount  dredged  per  minute  in  sand .'.do 4.  79 

Average  amount  dredged  per  minute  in  mixed  material,  bar  channel do 5.  77 

Average  amount  dredged  per  minute  in  mixed  material,  inner  bar do 5. 21 


Cost  of  dredging. 


Total 

amount 

expended. 

Cost  per 
cubic 
yard. 

"Wages 

$15,  982. 12 
3,  802.  04 
3,  074.  38 
530. 86 
2, 705. 91 
1,  397. 07 
436. 95 

$0.  0283 
.0067 
.0054 
.0009 
.0048 
.0025 
.0007 

Subsistence ' 

Oils,  waste,  etc 

Miscellaneous  supplies  and  new  outfit 

Ordinary  maintenance 

Contingent  expenses 

Operating  cost 

27,  929.  33 
16, 178. 18 

.0493 

.0287 

Extraordinary  repairs 

Total 

44, 107. 51 

.0780 

SURVEYS. 

Surveys  have  been  more  or  less  suspended  owing  to  the  urgency  of  work  on  forti- 
fications, the  office  and  field  force,  together  with  the  survey  boat  Anna,  being  engaged 
on  works  of  national  defense  (war). 

. Monthly  surveys  of  the  outer  bar,  with  an  occasional  one  of  the  inner,  were  con- 
tinued, weather  permitting,  to  February,  1898,  when  they  were  suspended  to  June, 
1898.  The  surveys  show  that  26  feet  of  water  was  obtained  in  October,  1897,  and 
maintained  to  February,  1898. 


. 
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The  annual  survey  for  this  report,  which  has  been  limited  to  the  outer  bar  channel, 
shows  a good  navigable  depth  of  25%  feet  on  June  20, 1898.  The  U.  S.  dredge  Gen. 
C.  B.  Comstock  has  not  been  at  work  in  this  channel, since  May  19, 1898.  The  gain  in 
depth  on  the  outer  bar  channel  during  the  year  has  not  been  marked,  but  the  width 
has  been  considerably  increased. 

A resurvey  of  Galveston  Bay  has  been  commenced,  a base  line  measured,  and  part 
of  the  topography  adjacent  to  Galveston  plotted.  In  the  month  of  September,  1897, 
the  sites  of  the  Coast  and  Geodetic  Survey  stations  were  visited.  Many  of  the  station 
marks  and  reference  points  placed  in  1849-50  were  located  near  the  shore  of  the  bay, 
and  it  was  found  on  inspection  that  the  banks  had  caved  and  washed  away  in  some 
places  300  feet,  leaving  the  site  in  the  water.  As  no  two  stations  could  be  found 
from  which  to  start  a base  for  triangulation,  a new  triangulation  plan  was  devised 
and  a new  base  measured.  A detailed  report  of  the  base  measurement  by  Mr.  L.  C. 
Sabin,  assistant  engineer,  has  been  left  with  me  for  transmittal  by  Col.  C.  S.  Rich6, 
first  lieutenant,  Corps  of  Engineers,  U.  S.  A.,  and  is  forwarded  herewith. 

Very  respectfully,  your  obedient  servant,  % 


Maj.  James  B.  Quinn, 

Corps  of  Engineers,  U.  S.  A. 


E.  M.  Hartrick, 
Assistant  Engineer . 


REPORT  OF  MR.  L.  C.  SABIN,  ASSISTANT  ENGINEER. 

United  States  Engineer  Office, 

Galveston,  Tex.,  June  14,  1898. 

Sir  : I have  the  honor  to  submit  herewith  a partial  report  upon  the  measurement 
of  the  Galveston  Base  Line. 

The  purpose  of  this  base  is  to  serve  in  the  resurvey  of  Galveston  Bay;  it  is  located 
on  the  mainland  just  west  of  the  bay  and  back  of  Texas  City.  It  was  desired  that 
the  base  should  be  so  situated  that  all  of  the  important  works  about  Galveston 
could  be  located  directly  from  the  base  stations ; and  to  accomplish  this,  it  was  decided 
to  make  the  base  10  kilometers  in  length,  although  a shorter  line  would  have  been 
quite  sufficient  for  the  survey  proper. 

It  having  been  arranged  that  this  base  should  be  measured  with  the  compound- 
tape  apparatus  of  the  United  States  Lake  Survey,  the  apparatus  was  shipped  from 
Sault  Ste.  Marie  January  18,  1898,  the  writer  having  left  a day  or  two  earlier,  in 
accordance  with  your  letter  of  December  11, 1897. 

On  January  24  the  line  under  consideration  was  looked  over,  and,  the  approximate 
location  being  selected,  a preliminary  survey  was  started  January  26.  After  obtain- 
ing lumber  and  supplies  in  Galveston,  the  writer,  accompanied  by  a recorder,  returned 
to  Texas  City  on  January  31,  and  began  the  organization  of  a party.  Through  some 
delay  in  transit  the  apparatus  did  not  arrive  until  February  21.  Meantime  such 
preliminary  work  as  was  possible  had  been  done,  and  immediately  on  receipt  of  the 
apparatus  preparations  were  made  to  begin  measuring.  The  first  measurement  was 
made  on  March  7 and  the  last  on  April  23.  On  April  60  the  apparatus  was  brought 
to  Galveston,  and  since  that  date  the  time  has  been  occupied  in  making  some  of  the 
computations. 

The  location  is  a nearly  level  prairie,  the  highest  point  of  ground  being  13  feet, 
and  the  lowest  point  (excepting  the  bottom  of  a narrow  creek)  2.5  feet  above  mean 
low  tide  at  Galveston.  The  azimuth  of  the  line  is  approximately  south  191°  north. 
There  are  no  trees  or  other  obstructions  on  the  line,  with  the  exception  of  one  rail- 
road crossing  and  a few  shallow  ponds  or  swamps.  A considerable  portion  of  the 
second,  third,  and  fourth  kilometers  is  low  and  wet,  and  there  are  several  small  ponds 
on  the  tenth.  The  soil  is  clayey  and  becomes  very  hard  in  summer,  but  in  the  winter 
is  soft,  and,  in  low  places,  somewhat  springy.  The  method  pursued,  however,  did 
not  render  this  softness  a serious  objection,  but  rather  facilitated  some  of  the  opera- 
tions. It  is  seen  that,  so  far  as  manipulation  is  concerned,  the  line  was  a very  easy 
one  to  measure.  J 

By  preliminary  measurements  with  the  100-meter  tape  the  base  was  divided  into 
ten  sections,  each  approximately  1 kilometer  in  length,  and  at  each  kilometer 
point  a permanent  monument  was  built.  From  the  sixth  kilometer  point  the  line 
was  run  south  by  double  reversals  and  north  by  foresight  on  Dollar  Point  Beacon, 
which,  in  good  weather,  could  be  seen  from  any  point  on  the  line. 

In  order  to  determine  whether  the  wires  changed  in  length  from  other  causes  than 
changes  in  temperature,  it  was  decided  to  measure  1 kilometer  three  times,  once 
at  the  beginning,  once  when  about  half  the  base  had  been  measured,  and  once  after 
all  the  measurements  were  completed.  On  account  of  its  proximity  to  quarters,  the 
sixth  kilometer  was  selected  for  this  purpose. 
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MONUMENTS. 

At  each  of  the  kilometer  points  a substantial  concrete  monument  was  built,  those 
at  the  north  and  south  base  being  larger  than  the  others.  The  bottom  of  a base- 
station  monument  is  about  2.4  meters  below  the  surface  of  the  ground.  The  base  of 
the  monument  is  about  1.8  meters  square  and  0.6  meter  thick,  and  this  is  surmounted 
by  a pier  about  0.6  meter  square  and  1.2  meters  high.  In  the  center  of  the  top  of 
each  pier  is  embedded  a brass  6.35  centimeters  long,  3.8  centimeters  in  diameter  at 
the  base,  and  1.9  centimeters  diameter  at  the  top.  In  the  center  of  the  top  a small 
conical  hole  is  drilled  and  reamed  to  fit  the  steel  cone  of  the  hemisphere  used  with 
the  Repsold  cut-off  apparatus.  The  brass  is  covered  by  a tightly-fitting  cap.  The 
Repsold  cut-off  was  not  used  in  the  present  measurements,  but  it  was  considered 
that  this  made  a good  form  of  end  mark,  and  that  this  apparatus  might  sometime  be 
used  on  the  base. 

The  intermediate  kilometer  points  are  marked  by  smaller  piers,  each  having  a 
base  0.75  meter  square  and  about  0.3  meter  thick,  the  pier  being  0.3  meter  square 
and  0.6  meter  high.  In  the  center  of  each  pier  is  embedded  a brass  bolt  1.25  centi- 
meters in  diameter  and  10  centimeters  long,  with  a polished  top,  on  which  is  cut  a 
cross  indicating  the  fiducial  mark.  The  top  of  the  bolts  extend  from  1 to  2 centi- 
meters above  the  top  of  the  concrete  piers.  When  the  operations  at  a given  kilo- 
meter point  were  completed  a surface  monument  was  planted  and  centered,  the  top 
of  this  monument  being  only  10  to  40  centimeters  below  the  surface  of  the  ground. 
These  surface  monuments  are  of  cast  iron,  about  45  centimeters  high  and  12  centime- 
ters in  diameter,  hollow,  and  fitted  with  a cap  having  a hole  0.5  centimeter  in  diam- 
eter in  the  center. 

The  holes  for  the  concrete  monuments  were  made  large  enough  to  receive  two 
posts  20  centimeters  by  30  centimeters  in  cross  section,  to  be  set  in  line,  1.8  meters 
center  to  center,  one  on  either  side  of  the  monument.  These  posts  were  braced 
together  diagonally  and  were  very  solid,  their  purpose  being  to  carry  the  scale 
plates,  as  will  be  seen  later.  After  the  concrete  had  been  set  the  holes  were  nearly 
filled  with  well-tamped  earth,  the  top  of  the  monument  in  the  center  of  the  hole 
being  left  uncovered  and  a free  space  being  left  around  the  posts  about  15  centi- 
meters below  the  surface  of  the  ground  to  prevent  jars  being  communicated  to  the 
posts. 

THE  APPARATUS. 

The  compound-wire  base  apparatus  of  the  United  States  Lake  Survey  was  briefly 
described  by  Assistant  Engineer  E.  E.  Haskell  in  his  account  of  the  remeasurement  of 
the  Mackinaw  base  in  1896,  and  published  in  the  Annual  Report  of  the  Chief  of 
Engineers  for  1897.  Several  improvements  have  been  introduced  since  that  time, 
and  the  method  of  manipulation  was  therefore  somewhat  different  on  the  Galveston 
base. 


THE  MEASURING  WIRES. 

The  wires  are  about  1.6  millimeters  in  diameter  and  something  over  1 kilome- 
ter in  length.  They  are  divided  into  100-meter  spaces  by  means  of  small  brass 
beads,  each  having  a fine  groove  about  the  circumference,  near  the  center.  These 
beads  are  about  1 centimeter  in  length  and  3 millimeters  in  diameter,  and  have  a 
hole  extending  through  them,  so  that  they  may  be  slid  on  the  wire  at  the  end  and 
soldered  firmly  in  place.  The  end  beads  are  the  only  ones  used  in  measuring  the 
base,  the  intermediate  beads  being  provided  in  order  that  the  wires  may  be  stand- 
ardized on  the  100-meter  comparator  at  Sault  Ste.  Marie.  Six  wires  were  used  on 
this  base  line,  two  (Nos.  1 and  3)  of  piano  steel,  three  (Nos.  2, 4,  and  6)  of  phos- 
phor bronze,  and  one  (No.  5)  of  tempered  spring  steel.  The  wires,  when  not  in  use, 
were  wound  on  boxed  reels  about  0.66  meter  in  diameter. 


THE  WIRE  SUPPORTS. 

In  order  that  the  tension  may  be  transmitted  unchanged  throughout  such  a long 
wire,  it  is  necessary  to  take  extraordinary  precautions  to  reduce  friction  in  the  sup- 
ports. This  was  done  by  the  use  of  supporting  wires  2 meters  in  length,  with  a loop 
at  the  upper  end  and  a hook  at  the  lower  end.  These  wires  were  0.635  millimeter 
in  diameter.  A kilometer  being  staked  out  into  10-meter  lengths,  5 by  10  centi- 
meter posts  were  driven  with  the  centers  20  centimeters  west  of  the  line.  The  grade 
line,  which  had  previously  been  established,  was  then  marked  on  the  posts  with  six- 
penny nails.  The  support  wires  already  described  were  looped  over  screw  hooks  set 
2 centimeters,  center  to  center,  in  a piece  of  board  about  2 centimeters  thick,  7 cepti* 
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meters  wide,  and  35  centimeters  long.  By  means  of  plumb  bob  and  spirit  level  this 
board  was  so  nailed  on  the  post  that  the  supporting  wire  for  No.  3 measuring  wire 
was  directly  over  the  small  peg  in  the  ground  marking  the  10-meter  interval,  and 
the  hooks  to  receive  the  measuring  wires  were  all  at  grade. 

THE  SCALES. 

The  scales  used  to  read  the  positions  of  the  beads  at  the  forward  end  are  of  tem- 
pered spring  steel  made  by  the  Starrett  Company.  Ihey  are  graduated  to  fifths  of 
millimeters  and  are  read  to  tenths  of  millimeters.  The  scales  are  numbered  from  1 
to  6,  the  first  three  numbers  being  25  centimeters  long  and  the  other  three  50  centi- 
meters long. 

THE  SCALE  PLATES. 

There  are  two  scale  plates,  one  for  the  forward  end  and  one  for  the  rear  end  of  the 
kilometer  being  measured.  They  are  of  cast  brass  with  a planed  top  28  centimeters 
bv  50  centimeters  in  size,  the  longer  side  being  placed  parallel  to  the  line.  Each 
plate  has  a fine  graduation  line  cut  across  the  top  of  the  plate  at  the  center.  When 
in  use  the  rear  beads  were  held  even  with  graduation  on  the  rear  plate,  while  the 
scales  were  clamped  on  the  forward  plate  with  some  even  centimeter  mark  on  the 
graduation,  the  scales  being  set  to  read  from  south  to  north.  To  secure  the  plate 
for  use  it  was  first  fastened  to  a plank  7 centimeters  thick,  30  centimeters  wide,  and 
2.25  meters  long,  by  means  of  four  carriage  bolts.  A transit  was  set  up  opposite  the 
monument  in  a line  at  right  angles  to  the  base  line,  passing  through  the  kilometer 
point.  The  20-centimeter  by  30-centimeter  posts  having  been  cut  to  the  proper 
grade  the  plank  was  then  placed  on  them  and  so  adjusted  that  the  graduation  line 
on  the  plate  was  nearly  over  the  brass  monument  and  at  right  angles  to  the  base 
line  after  which  it  was  securely  fastened  to  the  posts.  With  the  transit  m position 
a series  of  readings  was  taken  to  obtain  the  relative  positions  of  the  mark  on  the 
plate  and  the  cross  on  the  brass  monument. 

THE  REAR  CLAMP. 


At  the  rear  end  the  wires  are  held  in  a clamp  made  to  hold  12  wires,  and  so  arranged 
that  anv  wire,  independent  of  the  others,  may  be  drawn  back  or  paid  out  by  a screw. 
The  observer  at  this  end  may  thus  keep  the  rear  bead  graduations  exactly  over  the 
graduation  on  the  rear  scale  plate. 

THE  TENSION. 


The  tension  is  applied  by  a weight  attached  to  a wire  that  passes  over  a tension 
wheel  and  is  clamped  to  the  measuring  wire.  This  is  the  automatic  method  ot 
applving  the  tension,  which  was  referred  to  by  Assistant  Engineer  Haskell  in  his 
report  already  mentioned,  and  was  developed  by  Mr.  Haskell  after  the  measurement 
of  the  Mackinaw  base  line.  This  tension  wheel  is  a bicycle  wheel  about  70  centi- 
meters in  diameter,  provided  with  ball  bearings  and  having  a brass  rim  with  a semi- 
circular groove  in  its  circumference  about  1 millimeter  deep.  The  friction  of  these 
wheels  is  extremely  small,  a very  few  grams  being  sufficient  to  turn  them,  fbe 
weights  are  of  steel  and  weigh  approximately  11.4  kilograms.  An  auxiliary  wire  is 
attached  to  the  weight,  passes  over  the  tension  wheel,  and  is  clamped  to  the  end  ot 
the  measuring  wire  about  3 meters  ahead  of  the  forward  plate.  _ The  weights  and 
wheels  are  numbered  the  same  as  the  wires,  so  that  weight  No.  1 is  always  attached 
to  wire  No.  1,  weight  No.  2 to  wire  No.  2,  and  so  on.  A set  of  supporting  hooks  is 
placed  just  ahead  of  the  plate  to  take  the  weight  of  the  wire  and  clamps  and  pre- 
vent friction  on  the  plate  from  this  cause.  The  tension  wheels  are  held  in  a suitable 
frame  placed  at  such  an  elevation  as  to  bring  the  top  of  the  wheel  level  with  the 
scale  plate.  The  wheels  are  spaced  2 centimeters,  center  to  center,  and  arranged 
tandem. 

MERCURIAL  THERMOMETERS. 


The  use  of  two  wires  having  different  coefficients  of  expansion  forms  a metallic 
thermometer  and,  if  the  wires  are  of  the  same  temperature  at  any  given  instant  and 
do  not  change  in  length  from  other  causes  than  changes  in  temperature,  this  renders 
the  observation  of  mercurial  thermometers  unnecessary;  yet  enough  thermometers 
were  read  to  oive  an  approximate  idea  of  the  air  temperature.  These  thermometers 
were  made  by  H.  J.  Green,  of  New  York,  and  are  known  as  United  States  Lake  Sur- 
vev  numbers  8977, 8979, 9006, 9007,  and  9008.  The  graduations  are  cut  in  the  stem  and 
there  are  no  frames.  The  scales  are  divided  into  fifths  of  degrees  centigrade,  and 
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they  were  read  to  tenths  of  degrees.  A thermometer  was  placed  at  each  of  the  fol- 
lowing points,  100,  300,  500,  700,  and  900  meters  from  either  end.  The  method  of 
support  was  by  a bracket  attached  to  the  supporting  wire  post  at  the  100-meter 
point.  The  thermometer  hung  about  a foot  from  the  post  on  the  south  side,  the 
bulb  being  at  the  level  of  the  measuring  wires. 

PREPARING  THE  LINE. 

The  method  pursued  in  preparing  the  line  for  measurement  was  as  follows : Pegs 
5 centimeters  square  were  driven  at  intervals  of  100  meters  and  centered.  The  hun- 
dred-meter tape  was  divided  into  intervals  of  10  meters  by  means  of  beads  similar  to 
those  used  on  the  measuring  wires.  While  the  tape  was  stretched  to  locate  the  hun- 
dred-meter pegs,  smaller  pegs  about  2.5  centimeters  square  were  driven  in  line  at  IO- 
meter intervals.  At  the  kilometer  point  a peg  was  driven  and  witnessed.  Detail 
levels  were  then  taken  over  the  kilometer  to  obtain  an  accurate  profile  of  tlie  ground. 
This  profile  when  platted  served  to  fix  the  wire  grade  and  determine  the  lengths 
of  the  posts  required  for  the  supporting  hooks.  The  next  step  was  to  excavate  at 
the  kilometer  points,  build  the  concrete  monuments  in  place,  and  set  the  large  posts 
to  support  the  scale  plates.  The  5 by  10  centimeter  posts  were  then  driven  20  centi- 
meters west  of  the  line  and  opposite  the  small  pegs  at  10-meter  intervals,  and  the 
wire  grade  being  marked  on  the  posts  the  brackets  carrying  the  supporting  wires 
were  put  in  place  as  described  elsewhere.  The  next  step  was  to  saw  to  grade  the 
large  posts  at  the  kilometer  points  and  put  the  scale  plates  in  place,  when  it  only 
remained  to  place  the  rear  clamps,  the  tension  wheel  supports,  the  canvas  shelters 
at  the  kilometer  points,  and  the  flags  for  signaling. 

METHOD  OF  MEASURING. 

The  reels  being  taken  to  the  rear  or  south  end  of  the  kilometer,  the  first  attendant 
started  out  with  the  ends  of  wires  3,  4,  and  5.  When  200  meters  were  out,  the  second 
attendant  placed  a wooden  clamp  on  the  wires  just  back  of  the  200-meter  beads  and 
proceeded  with  the  wires,  so  that  the  first  attendant  dragged  only  the  first  200  meters ; 
when  400  meters  were  out,  the  third  attendant  put  a clamp  back  of  the  400-meter 
beads,  and  so  on  until  the  fifth  attendant  placed  his  clamp  and  proceeded  for  the 
last  200  meters.  This  prevented  an  undue  strain  coming  on  the  wires,  and  brought 
each  attendant  to  the  forward  end  of  his  beat. 

Each  attendant  then  placed  the  wires  in  their  proper  supporting  hooks  over  his 
beat  of  200  meters  and  returned  to  the  rear  end  to  repeat  the  process  for  the  other 
three  wires.  As  soon  as  all  the  wires  were  in  the  supporting  hooks,  the  rear  observer 
meantime  having  fastened  the  wires  in  the  rear  clamp  and  signaled  by  flag  that  he 
was  ready,  the  tension  was  put  on  at  the  forward  end.  To  accomplish  this  the  No.  5 
weight  was  raised  from  the  ground  and  a spring  balance  was  hooked  into  No.  5 wire, 
the  one  nearest  the  posts  from  which  the  supporting  wires  hung.  A strain  of  about 
11  kilograms  was  placed  on  the  wire  and  the  clamp  attached  to  No.  5 weight  was 
fastened  to  the  measuring  wire  in  front  of  the  spring  balance.  The  tension  on  the 
latter  was  then  released,  the  balance  detached,  and  the  weight  allowed  to  hang  free. 
This  process  having  been  repeated  for  the  other  wires,  a flag  at  the  forward  end  was 
hoisted  for  a moment  as  a signal  to  the  attendants  to  begin  plumbing  the  supporting 
wires.  Each  attendant  had  200  meters,  or  20  sets  of  supporting  wires,  to  attend  to, 
his  thermometer  station  being  at  the  middle  of  his  beat.  The  attendants  first  went 
over  their  respective  beats  once,  plumbing  the  supporting  wires  approximately  by 
eye.  Each  then  took  a weight  of  about  a kilogram  with  a hook  attached,  and  hang- 
ing it  on  the  inner  supporting  wire  of  a set,  raised  the  measuring  wire  to  let  the  sup- 
porting wire  hang  free  and  come  to  rest  in  a perpendicular  position.  The  measuring 
wire  was  then  returned  to  place  and  the  other  supporting  wires  of  the  set  brought 
into  the  same  vertical  plane  as  the  first  or  inner  one  by  means  of  the  eye.  Each 
attendant  went  over  his  beat  in  this  way  four  times.  When  completed"  the  “all 
right’’  sign  was  passed  from  the  rear  and  forward  until  No.  1 attendant  notified  the 
forward  observer  that  all  supporting  wires  were  plumb.  From  2£  to  3J  hours  had  now 
been  consumed  since  the  party  arrived  on  the  ground.  Meantime  the  forward 
observer  had  clamped  the  scales  to  the  forward  scale  plate  with  some  even  centimeter 
mark  on  the  graduation  line,  and  was  ready  to  begin  observations.  The  flag  at  the 
forward  end  was  then  hoisted,  to  signify  that  observations  were  to  begin,  the  attend- 
ants began  reading  temperatures  at  the  next  even  minute  and  continued  reading  at 
intervals  of  one  minute  until  the  head  flag  was  lowered.  The  scale  readings  at  the 
forward  end  were  taken  at  intervals  of  one-half  minute,  reading  across  the  scale  plate 
from  east  to  west,  or  away  from  the  observer,  who  sat  on  the  east  side.  About  two  to 
two  and  one-half  seconds  were  required  to  read  the  position  of  each  bead,  the  read- 
ings being  made  and  recorded  as  rapidly  as  possible.  No.  6 wire  was  nearest  the 


APPENDIX  V — REPORT  OF  MAJOR  QUINN. 


1501 


observer,  No.  1 next,  then  in  regular  order  to  No.  5,  nearest  tlie  west  edge  of  the  plate. 
After  reading  twenty  minutes,  or  earlier  if  the  wires  had  changed  in  length  enough 
to  throw  the  supporting  wires  greatly  out  of  plumb,  observations  were  discontinued, 
and  the  forward  flag  was  waved  and  then  lowered  as  a signal  for  all  attendants  to 
replumb  the  supporting  wires.  This  time  each  attendant  went  oyer  his  beat  twice, 
going  south  toward  the  rear,  then  north  to  the  forward  end  of  his  beat,  then  south 
again  to  his  thermometer  station.  From  fifteen  to  twenty  minutes  were  required  tor 
this  replumbing.  The  word  was  then  passed  from  the  rear  forward  to  the  head 
observer  that  the  supporting  wires  were  plumb,  the  head  flag  was  hoisted,  and 
observations  were  resumed.  , 

Each  attendant  was  provided  with  a timepiece,  though  usually  a poor  one,  and 
several  times  during  the  day  the  head  observer  compared  these  timepieces  with  the 
watch  used  at  the  forward  end.  No  great  effort  was  made  to  have  the  watches  all 
show  the  same  time,  since  the  scale  readings  were  so  nearly  continuous  that  this 
seemed  to  be  of  little  importance,  but  the  comparisons  of  time  show  closely  the  actual 
time  at  which  each  temperature  was  taken,  except  in  a few  cases,  where  the  rate  of 
one  of  the  timepieces  was  so  great  as  to  render  this  somewhat  doubtful. 

After  having  obtained  from  150  to  250  readings,  passing,  if  possible,  through  a 
maximum  temperature,  so  that  part  of  the  observations  should  be  token  while  the 
temperature  was  rising  and  part  while  falling,  the  tension  was  relieved  and  the 

wires  reeled  in.  , . 

In  the  later  observations  the  tension  was  relieved  during  the  lunch  hour,  about 
the  middle  of  the  day,  to  see  if  a change  in  the  length  of  the  wires  due  to  stretching 
could  be  detected.  It  was  at  first  attempted  to  reel  in  three  wires  at  a time,  but  it 
was  found  impossible  to  reel  them  all  at  the  same  rate  and  they  were  likely  to  become 
twisted  together,  therefore  each  wire  was  reeled  in  by  itself.  For  this  purpose  No.  6 
wire  was  first  taken  out  of  the  supporting  hooks  and  laid  on  the  ground.  The  first 
attendant  took  the  end  of  the  wire  to  prevent  it  kinking  or  getting  caught,  the  other 
attendants  adjusted  their  wooden  clamps  in  front  of  the  beads  at  their  respective 
thermometer  stations,  and  all  moved  toward  the  rear  end,  pulling  the  wire  behind 
them  and  taking  care  that  it  did  not  become  kinked  as  the  wire  was  reeled  m.  Alter 
about  300  meters  had  been  reeled  in,  the  second  attendant  took  the  end  of  the  wire, 
he  having  dropped  it  at  the  bead  and  gone  toward  the  forward  end  to  meet  the  first 
attendant : likewise  the  third  attendant  went  forward  a little  later  to  meet  the  second, 
and  in  turn  take  the  end  of  the  wire.  Thus  the  wire  was  reeled  in  without  it  being 
subjected  to  undue  strain,  the  time  required  being  about  15  minutes.  As  each  attend- 
ant handed  the  end  of  the  wire  to  the  next  he  started  for  the  forward  end  of  his  beat, 
removing  the  next  wire  from  its  supporting  hooks  as  he  went.  There  is  little  doubt 
that  better  results  could  have  been  obtained  had  it  been  possible  to  carry  on  the  meas- 
urements at  night,  since  the  accuracy  of  the  method  depends  upon  the  supposition 
that  the  steel  and  phosphor-bronze  wires  are  at  the  same  temperature  at  every  instant. 
It  is  quite  certain  that  this  is  not  the  case  where  the  temperature  is  changing  at  all 
rapidly.  It  is  not  considered  practicable  or  safe,  however,  to  stretch  wires  of  such 
small  cross  section  and  so  long  as  these  except  in  daylight.  The  next  best  thing  was 
to  select  densely  cloudy  days  without  much  wind,  or  times  of  heavy  fog.  During 
the  early  part  of  the  field  work  this  sort  of  weather  was  looked  for,  but  it  soon 
became  evident  that  these  “dead”  days  could  not  be  expected.  There  were  one  or 
two  foggy  mornings,  but  they  cleared  by  10  a.  m.  Partially  cloudy  days  were  not  at 
all  suitable  because  of  the  rapid  changes  in  temperature.  It  was  finally  found  that 
the  bright  days  were  the  only  ones  that  could  be  counted  upon.  In  this  locality 
there  are  many  days  without  a cloud  in  the  sky  when  the  temperature  range  from 
10  a.  m.  to  4 p.  m.  is  quite  small,  and  in  the  later  measurements  such  days  were 
selected  as  far  as  possible  as  the  best  that  could  be  obtained.  The  results  on  such 
days  usually  gave  very  uniform  results,  but  whether  a constant  error  due  to  the 
different  effects  of  radiation  on  the  two  metals  was  introduced  can  not  be  stated 
until  all  of  the  results  have  been  reduced.  . 

The  several  kilometers  were  numbered  from  south  to  north  and  were  measured  m 
the  following  order:  6,  5,  4,  3,  2,  1,  2,  6,  7,  8,  9,  10,  and  6.  The  north  end  of  the 
kilometer  was  always  made  the  forward  end  where  the  tension  was  applied  and  the 
scales  read.  Throughout  the  measurements  Assistant  Engineer  S.  M.  Wilcox  was 
the  observer  at  the  rear  end  of  the  kilometer  and  the  writer  read  the  scales  at  the 
forward  end.  Recorder  A.  Drouet  kept  the  records  of  scale  readings,  time,  etc.,  at 
the  forward  end.  The  five  attendants  were  laborers  hired  temporarily,  and  had  to 
be  drilled  carefully  in  all  of  their  duties,  including  the  reading  and  recording  of 
thermometers,  as  trained  assistants  were  not  available.  In  addition  to  these  a cow- 
boy was  employed  to  keep  cattle  away  from  the  wires,  the  forward  observer  was 
provided  with  a saddle  horse  to  go  over  the  line  frequently,  making  time  compar- 
isons, etc.,  and  a team  driven  by  one  of  the  attendants  took  the  apparatus  to  and 
from  the  field. 
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RECORDS. 

Table  1 gives  a specimen  page  of  the  record  of  scale  readings  taken  April  7 on  the 
6th  kilometer,  and  will  require  no  explanation.  The  temperature  records  were  as 
simple  as  possible.  Table  2 shows  the  method  of  keeping  the  “plumbing  up”  notes 
to  determine  the  relative  position  of  the  brass  monument  and  the  graduation  on  the 
scale  plate.  In  this  work  the  readings,  with  an  engineer’s  transit,  were  taken  on 
scales  clamped  on  either  side  of  the  plate. 

COMPUTATIONS. 


The  method  of  computing  the  length  from  a pair  of  wires,  one  steel  and  one  phos- 
phor-bronze, is  very  simple,  and  may  be  developed  as  follows : 

Let  L0  = the  length  of  the  wires  when  they  are  of  equal  length. 

Let  Ea  = the  coefficient  of  expansion  q£  the  steel  wire. 

Let  Eb  = the  coefficient  of  expansion  of  the  phosphor-bronze  wire. 

t j.  -o 

Let  R — -g,- 

Let  Ns  and  Nb  = the  scale  reading  of  the  steel  and  posphor-bronze  wires, 
respectively. 

When  the  steel  wire  expands  X,  giving  a length  L0  + X,  the  phosphor-bronze  wire 
expands  RX,  giving  a length  L0  -f-  RX.  Then  the  difference  in  scale  readings  D = Nb 

— Ns = RX — X=  (R — 1)  X ; whence  we  can  find  X = and  L0  — X becomes  known. 

R — I 

Then  L0  4-  X — Ns  = the  distance  from  the  point  where  the  rear  beads  are  held  to 
the  point  where  the  zero  of  the  scales  is  placed. 


Table  No.  1. — Galveston  base  line,  sixth  kilometer. 


[Scale  readings  at  north  or  forward  end,  April  7,  1898.] 


Time. 

No  of 

Scale  readings  on  wires  No — 

Remarks. 

obs. 

6 

1 

2 

3 

4 

5 

10.42  a.  m 

1 

cm. 
35.  75 

cm. 
10.  94 

cm. 
35. 10 

cm. 
7. 54 

cm. 
36. 10 

cm. 
12.  48 

Wind  E.,  stiff. 

10.421  a.  m... 

2 

35.  86 

11.01 

35. 19 

7.  61 

36. 14 

12.  52 

Sunshine. 

10.43  a.  m 

3 

35. 94 

11.  03 

35. 24 

7.  67 

36.  26 

12.  64 

10.43*  a.  m 

4 

36.  03 

11.08 

.27 

.68 

.27 

.62 

10.44  a.  m 

5 

35.  90 

11.  02 

.19 

.60 

.18 

.54 

10.44*  a.  m 

6 

35.  96 

.07 

' .28 

.65 

.27 

.62 

10.45  a.  m 

7 

36. 12 

.18 

35. 44 

7.  80 

36. 42 

12.  71 

10.45*  a.  m 

8 

36. 14 

11. 18 

35.  38 

7.  74 

36.  37 

12.  64 

Hazy  on  horizon. 

10.46  a.  m 

9 

36.  03 

11. 10 

.30 

.65 

.23 

. 57 

10.46*  a.  m 

10 

35.  92 

11.02 

35.  24 

7. 61 

36. 21 

12. 56 

Position  of  scales. 


Wire 

No. 

Scale 

No. 

Mark  on 
center  line 
plate. 

6 

4 

25  cm. 

1 

1 

o 1 

2 

5 

25  cm. 

3 

2 

0 

4 

6 

25  cm. 

5 

3 

0 
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Table  No.  2. — Position  of  plate  referred  to  monument  at  second  Ulometer  point. 


[March  27,  1898.] 


TpIo- 

No.  of 
read- 

Position  of  center 

Time. 

scope 
dir.  or 
rev. 

line  of  plate. 

Observer. 

Recorder. 

Remarks. 

ings. 

West  end. 

East  end. 

11  38  a. m ..... 

D. 

1 

mm. 

S.  0.50 

mm. 

S.  0.70 

Sabin 

Wilcox  ... 

Sunshine. 

D. 

2 

S.  0.45 

S.  0.  60 

do 

do 

Wind  SE. 

D. 

3 

S.  0.70 

S.  0.85 

do 

do  .... 

Instrument  not 

sheltered. 

D. 

4 

S.  0.65 

S.  0. 85 

do 

do 

D. 

5 

S.  0.65 

S.  0.85 

do  .... 

do 

11.48  a.  m 

R. 

1 

S.  0. 40 

S.  0.  60 

Wilcox  ... 

Sabin 

R. 

2 

S.  0.40 

S.  0.  65 

do 

do  .... 

R. 

R. 

3 

S.  0.40 

S.  0.65 

do  .... 

do  .... 

4 

S.  0.  35 

S.  0.  65 

do 

do  .... 

11.55a.  m 

R. 

5 

S.  0.38 

S.  0.  65 

do 

do 

CORRECTION  FOR  INCLINATION  OF  SUPPORTING  WIRES. 

When  the  measuring  wires  contract  or  expand  the  supporting  wires  are  thrown 
out  of  plumb,  those  at  the  forward  end  having  the  greatest  range  in  movement,  and 
those  nearest  the  rear  end  the  least.  This  prevents  the  full  effect  of  the  change  in 
temperature  being  shown  in  the  scale  readings ; thus,  if  the  wires  expand,  the  sup- 
porting wires  tend  to  pull  the  measuring  wire  toward  the  rear  end,  making  the 
increase  in  scale  readings  less  than  should  result  from  the  change  in  temperature. 
A series  of  experiments  made  on  the  sixth  kilometer  made  it  possible  to  evaluate  this 
effect.  After  plumbing  the  wires  a set  of  readings  was  taken  which  we  will  call  a. 
An  extra  tension  or  weight  was  placed  on  one  of  the  wires,  say  No.  1,  aud  a series  of 
readings  taken  which  we  may  call  b.  The  supporting  wires  were  then  replumbed, 
and  a third  set  of  readings  taken,  which  we  may  designate  as  c.  It  will  be  seen 
that  the  difference  between  a and  b will  give  the  effect  of  the  extra  weight  minus 
the  effect  due  to  inclination  of  supporting  wires.  The  difference  between  a and  c 
will  give  the  effect  of  the  extra  weight  alone,  and  the  difference  between  b and  c 
will  give  the  effect  of  the  non  perpendicularity  of  supporting  wires  alone,  all  being 
expressed  in  terms  of  scale  readings.  The  effect  of  the  changes  in  temperature 
were  easily  eliminated  in  these  experiments,  since  the  similar  wires  not  having  an 
extra  tension  applied  indicated  how  much  of  the  change  in  scale  readings  was  due 
to  a change  in  temperature.  While  the  results  of  these  experiments  showed  a con- 
siderable range  in  values,  yet  the  precision  of  the  mean  seemed  to  be  quite  satisfac- 
tory. The  result  may  be  stated  as  follows : A change  in  scale  reading  of  one  centi- 
meter, without  replumbing  the  supporting  wires,  makes  an  error  in  scale  reading  of 
0.07  millimeter  0.06  for  wires  1 and  3,  and  of  1.66  millimeters  0.06  for  wires  2, 
4,  and  6.  . 

In  applying  these  corrections  to  the  observed  scale  readings  it  was  assumed  that 
the  mean  of  the  first  five  readings  after  replumbing  represented  the  position  of  the 
beads  during  replumbing.  This  is,  of  course,  only  an  approximation,  though  it 
must  be  very  close  to  the  truth  unless  the  temperature  is  changing  very  rapidly. 

Table  3 shows  a specimen  page  of  the  computations  for  wires  1 and  2 only.  The 
observations  were  treated  in  groups  of  five  to  facilitate  the  reductions.  The  first 
column  gives  the  time  of  day,  the  second  the  number  of  observations,  the  third  the 
group’s  letter.  The  fourth  and  fifth  columns  give  the  mean  scale  readings  as  observed, 
the  sixth  and  seventh  show  the  corrections  due  to  inclination  of  supporting  wires, 
and  the  eighth  and  ninth  give  the  corrected  mean  scale  readings.  The  tenth  col- 
umn shows  the  difference  in  scale  readings  of  bronze  and  steel,  the  eleventh  gives 
the  values  of  X obtained  by  dividing  D by  R-l,  and  the  twelfth  column  gives  the 
several  values  for  the  quantity  X-Nl,  which  permits  us  to  determine  the  degree  of 
precision  attained  as  in  columns  thirteen  and  fourteen.  Column  fifteen  shows  the 
temperature  changes  taking  place  during  the  observations  of  the  group,  as  indi- 
cated by  the  changes  in  scale  readings.  The  length  of  the  base  can  not  be  given  at 
this  writing,  since  the  computations  are  not  completed,  and  the  absolute  length  of 
the  wires  are  not  yet  known.  A preliminary  computation  has  been  made  for  wires 
1 and  2 only,  and  indicates  that  the  probable  error  for  any  given  kilometer  due  to 
errors  of  manipulation  alone  is  quite  small. 
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Table  No.  3. — Specimen  of  computations. 


Time. 

Number 
of  obser- 
vations. 

Group. 

Scale  readings 
mean  observed. 

Correction  l'or 
inclination  of 
supporting 
wires. 

No.  1. 

No.  2. 

No.  1. 

No.  2. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

10  49  to  10  44  Si  m - - 

1-5 

a 

110. 16 

101.  98 

10! 444  to  10.464  a.  m 

6-10 

b 

111.  10 

103.  28 

+.07 

+.22 

10.47  to  10.49  a.  m 

11-15  . 

c 

110.  36 

102.  30 

+ .01 

+.05 

10.494  to  10.514  a.m 

16-20 

d 

111.  08 

103. 10 

+.06 

+ .18 

10.52  to  10.54  a.  m - 

21-25 

e 

111.  60 

103.  86 

+ .10 

+ .32 

10.544  to  10.564  a.m 

26-30 

f 

111.  50 

103.  82 

+ .09 

+ .30 

10.57  to  10.59  a.m 

31-35 

g 

112.  22 

104. 90 

+.14 

+ . 48 

10.594  to  11.014  a.m 

36-40 

b 

112. 90 

106.  04 

+ .19 

+.66 

Corrected 
scale  readings. 

d=n2 

— Ni. 

x. 

X— Nj. 

Residuals  of 
mean  minus 
observed. 

Temperature 

changes. 

Nx. 

n2. 

V. 

vv. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

110. 16 

101.  98 

—8.18 

—15.  2 

—125. 4 

+ 0.1 

.01 

st. 

111.17 

103.45 

7.  67 

14.3 

125.4 

+ 0.2 

.04 

st. 

110.  37 

102. 35 

8.02 

14.9 

125.3 

+0.0 

.00 

st. 

111.14 

103.  28 

7.  86 

14.6 

125.8 

+0  5 

.25 

st. 

111.  70 

104, 18 

7.  52 

14.0 

125.7 

+0.4 

.16 

st. 

111.  59 

104. 12 

7. 47 

13.9 

125.5 

+0.2 

.04 

st. 

112.  36 

105.  38 

6. 98 

13.0 

125.3 

+0.1 

.01 

f.  s. 

113.  09 

106.  70 

6. 39 

11.9 

125.0 

—0.3 

.09 

r.s. 

Time. 


10.42  to  10.44  a.m.... 
10.44i  to  10.46*  a.  m . . . 

10.47  to  10.49  a.m 

10.494  to  10.514  a.m  .. 
10.52  to  10.54  a.m  .... 
10.544 to  10.564  a.m... 

10.57  to  10.59  a m 

10.594  to  11.014  a.m  .. 


GRADE  CORRECTIONS. 

Table  4 gives  the  necessary  data  for  obtaining  the  grade  corrections  and  the  reduc- 
tion to  sea  level.  The  tide  gauge  readings  from  February  1 to  April  30  will,  in  con- 
nection v ith  the  automatic  gauge  records  at  the  Government  wharf,  Galveston,  gLve 
a good  determination  of  the  elevation  of  B.  M.  T.  C.,  which  is  about  9 feet  above 

mean  low  tide. 

It  is  seen  that  the  wire  grade  is  at  the  same  elevation  at  the  two  ends  of  the  line, 
thus  the  effect  of  variations  in  tension  due  to  the  wire  being  inclined  to  the  horizon 
in  some  of  the  kilometers  is  equalized,  and  no  error  due  to  this  cause  appears  in  the 
length  of  the  whole  base,  though  the  lengths  of  the  kilometers  where  the  wires 
were  so  inclined  had  a small  error  from  this  source. 

Very  respectfully,  your  obedient  servant, 

L.  C.  Sabin, 

Assistant  Engineer. 

First  Lieut.  C.  S.  Riche, 

Corps  of  Engineers,  U.  S.  A. 


Table  No.  4. — Elevations  at  kilometer  points. 


Point. 

Approximate 

elevation 

ground. 

Approximate 

bottom 

monument. 

Top  of 

brass 

plugs. 

Grade 

wire. 

+ 7.4 
7.6 

—1.0 

a 5. 08 

+ 11.0 

lf0#  

+3.0 

6. 27 

11.0 

2 

4.4 

0.0 

2. 52 

8.0 

"NTn  S ’. 

3.1 

—1.0 

2. 18 

7.0 

Vn  4 

4.4 

0.0 

(?) 

7.0 

y0. 5 

6.9 

+2.0 

4.  96 

10.0 

y0i  

8.8 

+4.0 

6. 99 

13.0 

^0-7 

10.7 

+6.0 

8. 92 

14.  0 

"NTn  8 

8.9 

+4.0 

7. 20 

11.0 

"NTn  Q 

9.2 

+4.5 

7.  53 

11.0 

]STo.  10  north  huso  - 

7.3 

—1.0 

a 5. 06 

11.0 

a Under  cap. 

Note. The  above  elevations  referred  to  mean  low  tide  assuming  B.  M.  T.  C.  to  be  8.95. 
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REPORT  OF  MR.  F.  OPPIKOFER,  ASSISTANT  ENGINEER. 


United  States  Engineer  Office, 

Galveston,  Tex.,  June  30,  1898. 

Sir:  I have  the  honor  to  submit  the  following  report  regarding  progress  of  the 
tidal  records  of  Galveston  Harbor: 

I was  placed  in  charge  of  these  records  by  Maj.  A.  M.  Miller,  Corps  of  Engineers, 
in  March,  1897.  These  records  have  been  kept  for  the  purpose  of— 

1.  Establishing  the  mean  low  tide  at  Galveston. 

2.  Showing  the  yearly  and  monthly  fluctuation  of  mean  low  tide  at  Government 
wharf. 

3.  Showing  the  retardation  of  high  and  low  water  between  bar,  gorge,  and  Gov- 
ernment wharf. 

4.  Showing  the  relative  fluctuation  between  bar,  gorge,  and  Government  wharf. 

5.  Showing  the  effect  of  the  jetties  on  the  retardation  and  fluctuation  curves 

between  bay  and  gulf.  . 

Other  duties  have  interrupted  the  platting  and  study  of  these  records,  but  the 
following  results  have  been  obtained. 

Three  automatic  gauges  have  been  in  operation  at  the  Government  wharf,  gorge, 
and  bar,  respectively,  and  their  records  have  been  platted  to  December  31,  1897. 
By  a monthly  application  of  Mitchell's  rule  it  was  shown  that  Government  wharf 
and  gorge  gauge  maintained  the  same  level  of  their  zeros,  while  the  zero  of  the  bar 
gauge  was  lowered  by  settlement  about  0.3  loot. 

The  annual  fluctuation  of  the  mean  low  tide  at  Government  wharf  has  been  as 
follows,  from  data  available : 


October,  1872,  to  July,  1873  

July,  1876,  to  June,  1877  

June,  1878,  to  June,  1879 

January,  1883,  to  January,  1884 
May,  1887,  to  January,  1889  .... 
January,  1889,  to  January,  1890 
January,  1890,  to  January,  1891 
January,  1891,  to  January,  1892 

July,  1893,  to  July,  1894 

July,  1894,  to  July,  1895 

June,  1895,  to  June,  1896 

June,  1896,  to  June,  1897 


-f  0. 000 
+ .02 


— .02 


+ .23 
+ .41 
+ .30 
+ .34 
+ .40 
+ .32 


-f-  . 

+ .24 


Or  a mean  of. 


+ .216 


The  mean  low  tide  at  the  bar  gauge  from  June,  1895,  to  June,  1897,  was  — 0.45  foot, 
and  the  mean  low  tide  during  the  same  period  at  the  Government  wharf  -{-0.24  foot. 
The  mean  high  tide  at  the  bar  gauge  from  June,  1895,  to  June,  1897,  was  found  to  be 
+1.85  feet,  against  +1.1  feet  at  Government  wharf. 

This  shows  the  mean  low  tide  at  the  bar  gauge  to  be  0.69  foot  lower  than  the  mean 
low  tide  at  the  Government  wharf,  and  the  mean  high  tide  at  the  bar  gauge  0.75  foot 
higher  than  the  mean  high  tide  at  the  Government  wharf.  This  difference  between 
gulf  and  bay  is  no  doubt  largely  due  to  the  concentration  of  the  channel  by  the 
jetties. 

Since  the  completion  of  the  North  Jetty  the  bar  gauge  has  been  neglected,  as  there 
is  no  facility  for  visiting  it. 

Very  respectfully,  your  obedient  servant,  F.  Oppikofer, 

Assistant  Engineer . 

Maj.  James  B.  Quinn, 

Cory 8 of  Engineers. 

(Through  Mr.  E.  M.  Hartrick,  assistant  engineer  in  charge.) 


V 2. 

IMPROVEMENT  OF  SHIP  CHANNEL  IN  GALVESTON  BAY,  TEXAS. 

The  dredging  of  a channel  through  Galveston  Bay  was  undertaken 
with  a view  of  affording  the  commerce  of  the  streams  emptying  into 
its  northern  portion  an  outlet  to  Galveston  and  the  Gulf  of  Mexico. 
EN  G 98  ■■■-95 
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No  work  was  done  during  the  present  fiscal  year,  nor  has  any  been 
done  since  operations  were  suspended  September  26, 1895,  as  the  depth 
of  water  in  the  channel  was  greater  than  that  found  in  Buffalo  Bayou, 
immediately  at  and  below  Houston,  and  was  sufficient  for  the  draft  of 
vessels  navigating  the  bay;  also  as  Congress  had  indicated  a possible 
intention  of  again  amending  the  project,  so  as  to  provide  a channel 
having  a depth  of  25  feet  instead  of  12  feet. 

A survey  of  the  bay  along  the  line  of  the  ship  channel  was  made  in 
March,  1897,  in  compliance  with  an  act  approved  February  1,  1897, 
public,  No.  38,  providing  for  an  examination  and  survey  of  a water 
route  from  the  mouth  of  the  jetties  at  the  city  of  Galveston,  Tex., 
through  the  ship  channel  and  up  Buffalo  Bayou  to  the  city  of  Houston, 
Tex. 

Upon  plotting  the  survey  it  was  observed  that  a shoaling  of  from  2 
to  3 feet  had  occurred  at  Morgans  Cut,  and  that  the  channel  in  the 
lower  bay  had  practically  been  obliterated. 

On  July  26,  1897,  a Board  met  at  Houston  and  reported  November  3, 
1897.  It  was  their  opinion  that  the  interests  involved  justify  the 
improvement  proposed,  at  a total  cost  of  $4,000,000  and  an  estimated 
cost  for  maintenance  of  $100,000  annually.  (See  House  Doc.  No.  99, 
Fifty-fifth  Congress,  second  session.) 


Total  amount  expended  on  this  improvement  to  June  30, 1898  $800,  328. 16 

Money  statement . 

July  1, 1897,  balance  unexpended $48,  688.  69 

July  1,  1898,  balance  unexpended 48,  688.  69 


f Amount  (estimated)  required  for  completion  of  existing  project * 169,  675.  44 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

< 30,  1900.. * 169,  675. 44 

Submitted  in  compliance  with  requirements  of  sections  2 of  river  and 


harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


Abstract  of  appropriations  made  by  Congress  for  improving  ship  channel  in  Galveston 

Bay , Texas. 


By  act  of — 

June  10,  1872 $10,000.00 

J une  23,  1874 10,  000. 00 

March  3,  1875 35,  200. 00 

August  14,  1876 72,  000. 00 

June  18,  1878 75,000.00 

March  3,  1879 80,000.00 

June  14,  1880 50,  000.  00 

March  3,  1881 50,  000. 00 


By  act  of— 

August  2, 1882 $94, 500. 00 

August  11, 1888 100,  000. 00 

September  19,  1890 132,316.85 

July  13,  1892 40,000.00 

August  18,  1894 50,  000.  00 

June  3,  1896 50,  000.  00 


Total 849, 016. 85 


COMMERCIAL  STATISTICS  OF  SHIP  CHANNEL  IN  GALVESTON  BAY,  TEXAS,  FOR  THE 
FISCAL  YEAR  ENDING  JUNE  30,  1898. 

It  is  not  practicable  to  give  the  statistics  of  the  commerce  of  the  ship  channel. 
Almost  the  entire  floating  commerce  of  Buffalo  Bayou,  Trinity  River,  and  Cedar 
Bayou  is  carried  through  this  channel,  the  commercial  statistics  being  given  in  the 
reports  on  those  works.  The  number  of  vessels  passing  through  Morgans  Canal 
during  the  year  was  1,402,  of  which  746  were  north  bound  and  656  were  south  bound. 


* Estimated  last  year. 
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v 3. 

OPERATING  AND  CARE  OF  MORGANS  CANAL,  TEXAS. 

A watchman  was  stationed  at  Morgans  Point  in  charge  of  Morgans 
Canal  His  services  were  paid  from  allotment  of  $360.  made  by  the 
Department  on  July  16, 1897,  from  the  permanent  indefinite  appropria- 
tion provided  for  in  section  4,  act  of  July  5,  1884.  This  amount  was 
expended  as  follows: 

James  A.  Black,  salary,  twelve  months,  at  $30 $360 


Abstract  of  allotments  made  for  operating  and  care  of  Morgans  Canal,  Texas,  provided 

for  by  section  4,  act  of  July  5,  1884. 


December  2, 1896 
July  16,  1897 


$240 

360 


Total 


600 


V 4- 

IMPROVEMENT  OF  CHANNEL  IN  WEST  GALVESTON  BAY,  TEXAS. 

This  channel  is  designed  to  afford  inside  water  connection  between 
the  Brazos  Kiver  and  Galveston  having  a depth  of  5 feet.  Operations 
were  suspended  on  October  2,  1895,  at  which  time  a channel  100  feet 
wide  and  from  3 to  3J  feet  deep  was  available. 

No  work  was  done  during  the  present  fiscal  year  because  a greater 
depth  of  water  exists  in  the  bay  than  is  found  in  the  Galveston  and 
Brazos  Canal,  owned  by  a private  corporation  having  the  right  to  levy 
tolls,  and  through  which  most  vessels  plying  between  Galveston  and 
the  Brazos  Biyer  passed. 


Amount  expended  on  this  improvement  to  June  30, 1897 

Amount  expended  during  present  fiscal  year 

$19,750.97 

25. 00 

Total  amount  expended  to  June  30,  1898 

19, 775. 97 

Money  statement. 

$5,249.03 

J Uiy  lj  lot/  1 y UdilclUbt5  UUOA|»CllUOU  - - - - - - - - - ---  - ------  - --  - - - 

June  30,  1898,  amount  expended  during  fiscal  year 

25.00 

5,224.03 

5,224.03 

Amount  (estimated)  required  for  completion  of  existing  project *4, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1900  *4, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2 of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 


Estimated  for  last  year. 
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Abstract  of  appropriations  made  by  Congress  for  improving  channel  in  West  Galveston 

Bay,  Texas . 


By  act  of — 

July  13,  1892 $15,000 

August  18,  1894  5, 000 

June  3, 1896 5,  000 


Total 25,000 


COMMERCIAL  STATISTICS  OF  WEST  GALVESTON  BAY,  TEXAS,  FOR  THE  FISCAL  YEAR 

ENDING  JUNE  30,  1898. 

Vessels  using  bay,  19  (1  steam  and  18  sailing  vessels) ; length,  20  to  100  feet;  draft, 
2 to  5 feet ; tonnage,  3 to  100  tons. 

Amount  and  value  of  freight  transported. 


Articles. 

Tons. 

Approximate 

value. 

Cotton  

3,085 
8,  200 

$431,  900. 00 
394, 830.  00 

General  merchandise 

Total  

11, 285 

826,730.  00 

Increase  since  last  year,  185  tons. 


Comparative  statement  for  fiscal  years  1896  to  1898. 


Articles. 

1896. 

1897. 

1898. 

Cotton tons.. 

General  merchandise do... 

Total  tonna.ge .......... 

1,875 
4,  500 

3, 000 
8, 100 

3,  085 
8,  200 

6,  375 

11, 100 

11,  285 

Total  value ........... 

$442,  500 

$810, 000 

$826,730 

v5. 

IMPROVEMENT  OF  TRINITY  RIVER,  TEXAS. 

Work  at  this  locality  is  confined  to  the  month  and  consists  in  con- 
structing two  jetties  at  the  entrance  known  as  the  Middle  Pass,  the  one 
generally  used  by  vessels,  with  a view  to  deepening  the  water  on  the 
bar  opposite  it  to  6 feet. 

The  west  jetty  was  completed  on  April  6, 1894,  and  a channel  was 
dredged  across  the  bar  immediately  afterwards  so  as  to  afford  naviga- 
tion temporary  relief. 

No  work  was  done  during  the  present  fiscal  year,  nor  has  there  been 
any  since  operations  were  suspended  in  1894,  the  construction  of  the 
east  jetty  having  been  postponed  until  sufficient  funds  were  on  hand  to 
enable  it  to  be  built  quickly  and  economically. 

The  amount  expended  during  the  year  was  $115,  and  was  used  in 
removing  a log  jam  at  the  mouth  of  the  river  and  collecting  commercial 
statistics  for  the  fiscal  year  1896. 


Amount  expended  on  this  improvement  to  June  30,  1897 $69,  329. 76 

Amount  expended  during  present  fiscal  year 115. 00 


Total  amount  expended  to  June  30,  1898 


69,444. 76 
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Money  statement . 

July  1, 1897,  balance  unexpended 

June  30, 1898,  amount  expended  during  fiscal  year... 


$7, 670. 24 
115. 00 


July  1, 1898,  balance  unexpended 
July  1, 1898,  balance  available  ... 


7, 555. 24 
7, 555. 24 


f Amount  (estimated)  required  for  completion  of  existing  ^00.  00 

J Amount  that  can  be  profitably  expended  infiscal  year  ending  June  30, 1900  lo,  500. 00 
1 Submitted  in  compliance  with  requirements  of  sections  2 of  river  and 
I harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 


Abstract  of  appropriations  made  by  Congress  for  improving  Trinity  River,  Texas. 


By  act  of— 

June  18, 1878  $10,000 

March  3, 1879. 2,  500 

June  14, 1880  4, 000 

March  3, 1881 10,000 

August  2, 1882 8,  000 

August  11, 1888 12, 500 


By  act  of— 

September  19, 1890  $10, 000 

July  13, 1892 10,000 

August  18, 1894 5,  000 

June  3, 1896  5,000 


Total 77,000 


COMMERCIAL  STATISTICS  OF  TRINITY  RIVER,  TEXAS,  FOR  FISCAL  YEAR  ENDING  JUNE 

30,  1898. 

Vessels  using  the  river,  30  (28  sailing  vessels,  1 barge,  and  1 steamer);  length  on 
deck,  30  to  100  feet;  draft,  2.5  to  5 feet;  tonnage,  4 to  150  tons;  trips  made  during 
the  year,  829;  total  tonnage,  10,728. 

Amount  and  value  of  freight  transported. 


Articles. 

Tons. 

Approximate 

value. 

79 

$7, 875. 00 

8, 747 

26,  337.  00 

385 

1, 540. 00 

86 

708. 00 

561 

20,  037.  00 

9,  858 

56, 497.00 

Increase  since  last  year  3,030  tons. 


Comparative  statement  for  fiscal  year  1896  to  1898. 


Articles. 

1896. 

1897. 

1898. 

Cotton tons.. 

Lumber  ‘J°-~ 

27 
6, 955 
602 
64 
73 

92 
5, 795 
718 
37 
186 

79 
8, 747 
385 
86 
561 

7,721 

6,  828 

9, 858 

$37,  846 

$59, 606 

$56,  497 

Estimated  for  last  year. 
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V 6. 

IMPROVEMENT  OF  BUFFALO  BAYOU,  TEXAS. 


The  object  of  this  work  is  to  provide  the  city  of  Houston,  Tex.,  with 
a waterway  to  Galveston  and  the  Gulf  of  Mexico,  having  a depth  of  12 
feet. 

Work  was  suspended  on  November  4,  1895,  at  which  time  there  was 
a depth  of  10  feet  in  the  channel,  which  had  also  been  cleared  of 
obstructions. 

No  work  was  done  during  the  present  fiscal  year,  because  there  was 
ample  depth  of  water  in  the  bayou  at  the  beginning  of  the  cotton  sea- 
son to  satisfy  the  demands  of  commerce,  and  as  Congress,  by  act 
approved  February  1,  1897  (Public,  No.  38),  had  indicated  a possible 
intention  of  providing  a channel  25  feet  deep  instead  of  12  feet  in  the 
bayou,  and  also  of  establishing  a harbor  at  or  near  Houston  25  feet 
deep. 

The  survey  called  for  by  above-mentioned  act  was  made  in  March, 
1897.  It  developed  the  fact  that  but  little  shoaling  had  occurred  except 
directly  at  and  for  a short  time  below  the  city  of  Houston. 

On  July  26, 1897,  a Board  met  at  Houston  and  reported  November  3, 
1897.  It  was  their  opinion  that  the  interests  involved  justify  the 
improvement  proposed  at  a total  cost  of  $4,000,000,  and  an  estimated 
cost  of  maintenance  of  $100,000  annually.  (See  House  Doc.  No  99, 
Fifty-fifth  Congress,  second  session.) 

The  money  expended  during  the  year  was  applied  to  collecting  the 
commercial  statistics  of  the  commerce  using  the  bayou  for  this  fiscal 
year  and  1896. 


Amount  expended,  on  this  improvement  to  June  30,  1897 $209,  736.  38 

Amount  expended  during  the  fiscal  year 401. 26 

Total  amount  expended  to  June  30,  1898 210, 137. 64 

Money  statement . 

July  1,  1897,  balance  unexpended $19,  013. 62 

June  30,  1898,  amount  expended  during  fiscal  year 401. 26 

July  1,  1898,  balance  unexpended 18,  612. 36 

July  1,  1898,  balance  available 18,612.36 

I Amount  (estimated)  required  for  completion  of  existing  project *156,  549.  75 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
l 30,  1900... *100,000.00 


Submitted  in  compliance  with  requirements  of  sections  2 of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


Abstract  of  appropriations  made  by  Congress  for  improving  Buffalo  Bayou , Texas. 


Act  of— 

March  31, 1881 $25,  000. 00 

August  2,  1882 50,  000. 00 

July  2, 1884 25,000.00 

August  5,  1886 . *. 18,  750.  00 

August  11,  1888 25,  000. 00 

September  19, 1890 25,  000.  00 


Act  of— 

July  13, 1892 $25,000.00 

August  18,  1894 15,  000. 00 

June  3, 1896 20,000.00 


Total 228,750.00 


Estimated  for  last  year. 
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COMMERCIAL  STATISTICS  OF  BUFFALO  BAYOU,  TEXAS,  FOR  THE  FISCAL  YEAR  END- 

ING  JUNE  30,  1898. 

Vessels  usin-  bayou,  112  (14  steam  vessels,  35  barges,  and  63  sailing  vessels); 
length,  20  to  162  feet;  draft,  2.5  to  6.5  feet;  tonnage,  2.5  to  358  tons;  trips  made 
during  the  year,  3,525;  total  tonnage,  389,574. 

Amount  and  value  of  freight  transported. 


Tons. 

Approximate 

Articles. 

value. 

128, 506 
12,  595 
4,758 
4,  440 

$15,  563, 065. 00 
484,  610.  00 
23, 790. 00 
5,  431.  00 

7,  028 
8, 141 

160, 468 

13,  084. 00 
203,  816. 00 

16, 243, 796. 00 

Increase  since  last  year,  31,414  tons. 


Comparative  statement  for  the  fiscal  years  1896  to  1898. 


Articles. 

1896. 

1897. 

1898. 

tons.. 

78, 686 

82, 767 

128,  506 

16,  672 

22,  823 

12. 595 
4,  758 

1,  660 
3, 185 

1,  948 

2,  569 
10, 158 

4, 440 

5, 485 

7, 028 

Buildin  g material  * 

9, 191 

8, 789 

3, 141 

114,  879 

129, 054 

160,  468 

$14, 567,  372 

$13, 584, 293 

$16, 243,  796 

v 7. 

IMPROVEMENT  OF  BRAZOS  RIVER,  TEXAS. 

Under  the  present  project  the  improvement  of  this  stream  is  confined 
to  the  removal  of  snags  and  other  obstructions  from  the  bed  and  banks 
between  Velasco  and  Richmond,  a distance  of  89  miles. 

It  is  expected  that  the  work,  when  completed,  will  put  that  portion 
of  the  river  in  a good  navigable  condition  at  ordinary  stages  ot  water, 
but  the  improvement  will  not  be  permanent  unless  the  obstructions 
brought  down  on  each  rise  in  the  river  are  removed  annually. 

NTo  work  was  done  during  the  fiscal  year,  owing  to  the  unfavorable 
stage  of  water  in  the  river,  nor  has  any  of  the  appropriation  been 

PXDPTldGu 

Money  expended  during  the  year  was  applied  to  collecting  the  com- 
mercial statistics  of  the  commerce  using  the  bayou  for  the  fiscal  year 
1896. 

Money  statement. 

July  1,  1897,  balance  unexpended  $5>  60 

June  30,  1898,  amount  expended  during  fiscal  year ^ 

July  1,  1898,  balance  unexpended 4, 980. 00 

f Amount  (estimated)  required  for  completion  of  existing  project. 5,  000.  00 
I Amount  that  can  be  profitably  expended  in  hscal  year  ending  J une  30,1900  5,  000. 00 

i Submitted  in  compliance  with  requirements  of  sections  2 of  river  and 
[ harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 
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COMMERCIAL  STATISTICS  OF  BRAZOS  RIYER,  TEXAS,  BETWEEN  VELASCO  AND 
RICHMOND,  FOR  FISCAL  YEAR  ENDING  JUNE  30,  1898. 

. ™in.g.  river’  35  (6  8teara  and  29  sailing  vessels):  length,  15  to  100  feet* 

draft,  2%  to  9 leet  j tonnage,  6 to  47  tons. 

Amount  and  value  of  freight  transported. 


A rticles. 

Tons. 

Approximate 

value. 

Cotton 

3,  785 
8,  000 
2,  200 
500 
950 

$600, 400. 00 
48,  000. 00 
66,  000.  00 
4,  500.  00 
80,750.00 

Cotton  seed 

Lumber 

General  merchandise 

Total 

15,435 

799,  650. 00 

l 

Increase  since  last  year,  735  tons. 


Comparative  statement  for  fiscal  years  1897  and  1898. 


Articles. 

1897. 

1898. 

Cottonseed... 

Lumber do 

General  merchandise  do 

Total  tonnage 

3, 750 
7, 500 
2,  000 
450 
1,  000 

3,  785 
8,  000 
2,  200 
500 
950 

14,  700 

15,  435 

Total  valne 

$794, 000 

$799,  650 

V 8. 


ESTIMATES  OF  COST  OF  OPENING  A CHANNEL  6 FEET  IN  DEPTH 
THROUGH  THE  BAR  AT  THE  MOUTH  OF  DOUBLE  BAYOU  ON  THE 
EAST  SIDE  OF  GALVESTON  BAY,  TEXAS. 


[Printed  in  House  Doc.  No.  387,  Fifty-fifth  Congress,  second  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 

Washington , D.  0.,  March  25,  1898. 

Sir:  Joint  resolution  of  Congress,  approved  March  5, 1898,  author- 
izes and  directs  the  Secretary  of  War — 

to  submit  estimates  of  the  cost  of  opening  a channel  through  the  bar  at  the  mouth 
of  Double  Bayou,  on  the  east  side  of  Galveston  Bay,  in  the  county  of  Chambers  and 
State  of  Texas,  such  channel  to  be  six  feet  deep  and  one  hundred  feet  wide  begin- 
ning at  a point  in  Trinity  or  Galveston  Bay,  where  the  depth  shoals  to  six  feet,  and 
creating  a channel  of  this  depth  to  a point  of  six  feet  depth  in  Double  Bayou,  the 
entire  distance  not  to  exceed  one  thousand  two  hundred  yards,  all  as  shown  by 
maps  and  surveys  made  in  compliance  with  the  provisions  of  the  river  and  harbor 
act  of  August  seventeenth,  eighteen  hundred  and  ninety-four,  and  submitted  to 
Congress  under  date  of  November  twenty-ninth,  eighteen  hundred  and  ninety-five: 
and  m making  the  foregoing  estimate  the  cost  shall  be  estimated  for  a channel 
created  by  permanent  walls,  also  by  the  process  of  dredging  alone. 

It  may  be  proper  to  remark  that  the  river  aud  harbor  act  of  August 
17,  1894,  does  not  provide  for  a survey  of  this  locality,  but  a survey  of 
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the  mouth  of  this  bayou  was  made  in  accordance  with  provisions  of 
the  river  and  harbor  act  of  September  19,  1890,  and  that  is  supposed 
to  be  the  act  to  which  reference  was  intended  in  the  above  joint 

resolution.  . . _ , T • n a 

The  duty  contemplated  by  the  resolution  was  assigned  to  iueut.  o.  b. 
Riche,  Corps  of  Engineers,  and  a copy  of  his  report,  dated  March  lb, 
1898,  with  map,  upon  the  subject  is  respectfully  submitted  herewith. 

The  most  recent  survey  of  the  bar  at  the  mouth  of  Double  Bayou 
shows  that  the  distance  from  a depth  of  6 feet  in  Galveston  Bay  to  a 
depth  of  b feet  in  Double  Bayou  is  nearly  2,200  yards,  and  the  estimates 
submitted  are  intended  to  cover  the  cost  of  improvement  throughout 

such  distance.  . , 

The  cost  of  obtaining  the  required  depth,  as  outlined  in  the  report, 
is  estimated  at  $20,000,  which  does  not  include  the  cost  of  maintenance. 
To  protect  the  clay  embankment  from  wave  action  $7,000  additional 
would  be  necessary ; but  it  is  thought  that  it  would  be  more  satisfactory 
to  redredge  the  channel  when  it  should  begin  to  shoal,  and  that  the 
deposits  on  the  bank  from  this  second  dredging  would  make  it  more 
nearly  stable. 

The  construction  of  permanent  walls,  such  as  are  mentioned  m tne 
resolution,  would  necessitate  the  use  of  riprap;  and  even  then  some 
dredging  would  also  be  required,  as  it  is  unlikely  that  the  scour  from 
Double  Bayou  would  produce  the  desired  depth  unaided.  The  cost  of 
the  work,  if  done  according  to  this  latter  method,  is  estimated  at 

$80,00°.  ..  , . „ 
Lieutenant  Riche  states  that  with  a Government  dredge  available,  of 
the  character  proposed  for  the  Houston  ship  channel  by  the  Board  of 
Engineers  in  their  report  contained  in  House  Doc.  No.  99,  Fifty  fifth 
Congress,  second  session,  the  dredging  at  Double  Bayou  could  be  done 
in  about  ten  days,  at  a cost  of  not  over  $4,000,  and  that  the  cost  of 
maintenance  by  redredging  would  be  small. 

Very  respectfully,  your  obedient  servant, 

John  M.  Wilson, 

Brig.  Gen.,  Chief  of  Engineers, 

U.  S.  Army . 

Hon.  R.  A.  Alger, 

Secretary  of  War . 


REPORT  OF  FIRST  LIEUT.  C.  S.  RICHf3,  CORPS  OF  ENGINEERS. 

United  States  Engineer  Office, 

Galveston , Tex.,  March  16,  1898. 

General:  In  compliance  with  your  letter  of  March  12,  1898,  and 
public  resolution  No.  13,  inclosed  therewith,  I have  the  honor  to  report 
the  following : 

The  most  recent  survey  of  the  bar  at  the  mouth  of  Double  Bayou 
shows  that  the  distance  from  a depth  of  6 feet  in  Galveston  Bay  to  a 
depth  of  6 feet  in  Double  Bayou  considerably  exceeds  1,200  yards,  and 
is  nearly  2,200  yards.  It  is  impossible,  therefore,  to  comply  literally 
with  the  wording  of  the  resolution  in  submitting  estimates.  I judge, 
however,  that  the  resolution  contemplates  a continuous  depth  of  6 feet 
from  the  bay  to  the  bayou,  and  estimates  have  been  made  accordingly. 
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At  present  the  Government  has  no  dredging-  plant  at  this  locality 
suitable  for  the  work  referred  to,  and  it  would  not  pay  to  construct  a 
dredging  plant  for  this  work  alone,  as,  with  the  limited  amount  of  dredg- 
ing at  Double  Bayou,  it  would  be  cheaper  to  do  the  work  by  contract. 
It  is  thought  that  with  the  private  dredging  plants  in  this  vicinity  the 
work  can  be  done  at  a contract  price  of  not  over  25  cents  per  cubic 
yard. 

The  material  to  be  excavated  is  a sticky  clay,  and  if  deposited  about 
100  feet  from  the  edge  of  the  cut  in  such  manner  as  to  form  a continu- 
ous bank  about  3 feet  above  water  it  will  probably  remain  in  place  for 
a long  time,  especially  if  it  be  given  a gentle  slope  on  the  side  away 
from  the  cut.  liedredging  will,  of  course,  be  necessary  from  time  to 
time  to  maintain  the  channel. 

The  estimate  for  the  work,  if  done  as  above  outlined,  is  as  follows : 


72, 000. cubic  yards  of  excavation,  at  25  cents. $18  000 

Superintendence,  contingencies,  etc ' ’ 2^000 

Total - 20,000 


To  protect  the  clay  embankment  from  wave  action  an  additional 
amount  of  $7,000  would  be  necessary,  but  it  is  thought  that  it  would 
be  more  satisfactory  to  redredge  the  channel  as  soon  as  it  began  to 
shoal,  and  that  the  material  deposited  on  the  bank  from  this  second 
dredging  would  make  the  bank  more  nearly  stable. 

To  construct  permanent  walls  it  would  become  necessary  to  use  rip 
rap.  With  the  smallest  possible  cross  section  for  these  walls  abou- 
20,500  cubic  yards  of  riprap  would  be  required,  and  this  would  cost,  it 
place,  about  $3  per  cubic  yard.  Some  dredging  would  be  necessary 
also,  as  it  is  unlikely  that  the  scour  from  Double  Bayou  would  be 
capable  of  producing  the  desired  depth  unaided. 

The  estimate  for  the  work,  if  done  in  this  latter  manner,  is  as 
follows : 


20,500  cubic  yards  sandstone  riprap,  in  place,  at  $3 $61  500 

Dredging  - ” 10,’000 

{superintendence,  contingencies,  etc 8, 500 


Total - 80,000 

With  a Government  dredge  available,  of  the  character  proposed 
for  the  Houston  ship  channel  by  the  Board  of  Engineers  in  their 
report  (House  Doc.  No.  99,  Fifty- fifth  Congress,  second  session),  the 
dredging  at  Double  Bayou  could  be  done  in  about  ten  days,  at  a cost 
of  not  over  $4,000,  and  the  cost  of  redredging  for  maintenance  would 
be  small. 

A map  of  the  locality  is  submitted  herewith,  showing  the  proposed 
channel  and  its  permanent  walls  in  red. 

Attention  is  also  invited  to  the  report  of  Assistant  Engineer  E.  M. 
Hartrick,  herewith. 

Very  respectfully,  your  obedient  servant, 

C.  S.  Eiche, 

First  Lieut .,  Corps  of  Fngineers . 

Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers , U.  S.  A. 
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United  States  Engineer  Office, 

Galveston,  Tex.,  March  15,  1898. 

Sir:  I have  the  honor  to  report  in  compliance  with  “joint  resoiution ‘ Pr<^ldP^L 
an  estimate  of  cost  of  certain  improvements  at  the  mouth  of  Double  Bayou,  in  Gal 

T6To°dred«e  adfatmel  6 feet  deep  and  100  feet  wide  will  require  the  mmmtiol _72,<K>0 
cubic  yards  of  material,  said  material  to  be  deposited  feet  irom  edge  of  cut  and 
to  form  a continuous  bank  about  3 feet  above  water.  At  25  cents  per  cubic  yard 

W To  protect’ the  outer  slope  of  above  bank  from  wave  action  will  cost  $7,000,  but 
this  I think,  will  not  be  necessary,  as  the  material  is,  in  general,  sticky  clay,  and 
after  the  second  dredging  will  be  more  or  less  permanent. 

To  construct  permanent  walls  of  riprap  it  will  take,  with  the  smallest  P088^6 
cross  section,  20^500  cubic  yards  of  sandstone  riprap.  At  $3  per  cubic  yard,  placed, 

To^M^wil^imve  to  be  added  some  dredging,  as  it  is  most  unlikely  that  the  walk 
will  be  able  to  create  current  enough  to  scour  out  to  the  required  depth.  Add  one- 
half  of  above  estimate  for  dredging  to  the  cost  of  jetties.  ■ 

The  estimated  cost  of  permanent  improvement,  including  dredging,  will  be 

$7Tothe  above  will  have  to  be  added  contingencies,  office  expenses,  and  superin- 

t6The  character  of  the  material  was  found  by  forcing  a sounding  rod  and  lj-inch 
gas  pipe  into  the  bottom ; 26  borings  were  recorded,  with  intermediate  ones  of  a 
similar  character  of  which  no  record  was  kept.  The  record  shows  m general  a crust 
of  sand  from  3 to  6 inches  thick,  then  1 to  4 feet  ot  solt  mud,  and  then  sticky  clay. 
No  actual  hard  clay  was  encountered,  and  all  material  can  be  removed  with  a suction 

^Inclosed  will  be  found  map  with  proposed  channel  and  permanent  walls  marked 
thereon  in  red.  . 

Very  respectfully,  your  obedient  servant,  £ M Hartrick, 

Assistant  Engineer. 

First  Lieut.  C.  S.  Rich*:, 

Corps  of  Engineers,  U.  S.  A, 


Vg. 

EXAMINATION  AND  SURVEY  FOR  A CHANNEL  FROM  THE  MOUTH  OF 
THF  TFTTIES  AT  GALVESTON,  TEX.,  THROUGH  THE  EXISTING  SHIP 
CHANNEL  AND  UP  BUFFALO  BAYOU  TO  HOUSTON,  AND  FOR  A HAR- 
BOR AT  OR  NEAR  HOUSTON. 

[Printed  in  House  Doc.  No.  99,  Fifty-fifth  Congress,  second  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington , I).  0.,  December  1 , 1897, 
Sir:  By  the  provisions  of  the  act  of  Congress  approved  February  1, 
1897  the  Secretary  of  War  was  authorized  and  directed  to  make  an 
examination  and  survey,  with  an  estimate  of  the  necessary  cost,  for  a 
water  channel  not  less  than  25  feet  deep  and  100  feet  wide,  extending 
from  the  mouth  of  the  jetties  at  the  city  of  Galveston,  Tex.,  through 
the  existing  ship  channel  and  up  Buffalo  Bayou  to  the  city  of  Hous- 
ton, Tex.,  and  for  a harbor  at  or  near  Houston  of  a depth  of  not  less 
than  25  feet  and  of  a width  of  500  feet,  and  to  make  a report  of  such 
examination,  survey,  and  estimate,  with  its  commercial  importance, 
to  Congress. 
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By  authority  of  the  Secretary  of  War  a board  of  three  officers  of 
the  Corps  of  Engineers  was  constituted  to  make  the  examination  and 
report  called  for  in  the  act  of  Congress,  and  I have  the  honor  to 
submit  the  accompanying  copy  of  report  of  November  3,  1897,  with 
map,*  by  this  Board. 

The  Board  is  of  opinion  that  in  the  first  division  of  this  water  route 
(through  Galveston  Bay,  including  the  Morgan  Canal)  the  width  of 
channel  should  be  150  feet,  with  slopes  such  as  the  material  may 
assume,  varying  from  1 on  2 to  1 on  4,  and  that  to  do  this  dredging 
economically  and  within  reasonable  time  the  construction  of  two 
large  suction  dredges  is  deemed  necessary,  their  estimated  cost  being 
$100,000  each.  For  the  second  division  (from  north  end  of  Morgan 
Canal  to  Harrisburg)  the  Board  recommends  a width  of  channel  lim- 
ited to  100  feet.  In  the  third  division  (between  Harrisburg  and  Hous- 
ton) the  removal  of  at  least  one  bend  by  a cut-off  will  be  required,  and 
the  straightening  and  widening  of  others  is  proposed.  It  is  also  pro- 
posed to  remove  the  point  just  below  the  San  Antonio  and  Aransas 
Pass  Bridge  and  to  widen  the  channel  at  the  mouth  of  White  Oak 
Bayou  in  Houston. 

The  cost  of  this  work  is  estimated  by  the  Board  as  follows: 


First  division,  including  construction  of  two  suction  dredges $1, 100,000 

Second  division . 900,000 

Third  division  1, 700,  000 

Administration  and  contingencies 300, 000 


Making  a total  of 4, 000, 000 


The  estimated  cost  of  maintenance  is  $100,000  annually. 

It  is  the  opinion  of  the  Board  that  the  interests  involved  justify  the 
improvement  proposed. 

Yery  respectfully,  your  obedient  servant, 

John  M.  Wilson, 

Brig.  Gen,,  Chief  of  Engineers, 

17,  8,  Army, 

Hon.  B.  A.  Alger, 

Secretary  of  War . 


REPORT  OF  BOARD  OF  ENGINEERS. 

New  York,  November  3 , 1897, 

General:  The  Board  convened  by  Special  Orders  No.  7,  head- 
quarters, Corps  of  Engi oeers,  February  12,  1897,  met  at  Houston, 
Tex.,  July  26, 1897. 

The  duties  of  the  Board  are  set  forth  in  the  folio  wing  act  of  Con- 
gress : 

AN  ACT  to  provide  for  an  examination  and  survey  of  a water  route  from  the  month  of  the  jetties 
at  the  city  of  Galveston,  Texas,  through  the  ship  channel  and  up  Buffalo  Bayou  to  the  city  of 
Houston,  Texas. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  United  States  of 
America  in  Congress  assembled , That  the  Secretary  of  War  he,  and  he  hereby  is, 
authorized  and  directed  to  make  an  examination  and  survey,  with  an  estimate  of 


* Not  reprinted.  Printed  in  House  Doc.  No.  99,  Fifty-fifth  Congress,  second  ses- 
sion. 
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the  necessary  cost,  for  a water  channel  not  less  than  twenty-five  feet  deep  and  one 
hundred  feet  wide,  extending  from  the  mouth  of  the  the^ity  of 

ton,  Texas,  through  the  existing  ship  channel  and  up  Buffalo 'Bayou  to  the  city  of 
Houston  Texas,  and  for  a harbor  at  or  near  Houston  of  a depth  of  not  less  tnan 
twenty-five  feet  and  of  a width  of  five  hundred  feet,  and  to  make  a report  of  such 
examination,  survey,  and  estimate,  with  its  commercial  Con^ess^ 

Sec.  2.  That  the  cost  of  said  examination,  survey,  and  estimate  be > I^ont  of 
funds  already  appropriated  for  work  on  the  improvement  of  the  ship  channel  and 
Buffalo  Bayou. 

Approved,  February  1,  1897. 

The  survey  was  made  in  April,  1897,  and  on  July  28  the  Board 
made  a personal  examination  of  the  water  route  between  Houston  and 
the  Galveston  jetties. 

This  water  route,  58f  miles  long,  is  naturally  divided  into  two  dis- 
tinct parts:  First,  the  portion  from  the  jetties  to  the  Morgan  Canal; 
and  second,  the  part  between  the  Morgan  Canal  and  the  city  of 

H Tlie°first  section  is  through  the  open  waters  of  Galveston  Bay  and 
the  Morgan  Canal,  and  is  25£  miles  in  length. 

The  second  section  passes  through  the  San  Jacinto  Hay  and  the 
river  of  the  same  name  to  Lynchburg,  a distance  of  8f  miles,  and 
thence  up  Buffalo  Bayou  to  Houston,  a distance  of  24J  miles. 

A sketch 1 showing  the  route  is  submitted  herewith. 

Buffalo  Bayou  is  a tidal  arm  of  Galveston  Bay,  depending  for  its 
water  level  on  the  rise  and  fall  of  the  tide  in  the  bay.  From  Houston 
to  Harrisburg,  a distance  of  11  miles,  the  bayou  is  narrow  and  tortu- 
ous with  a width  rarely  exceeding  100  feet  and  a low-water  available 
depth  of  about  8 feet;  the  upper  portion,  within  the  limits  of  the  city 
of  Houston,  is  the  receptacle  for  the  sewage  and  surface  drainage  of 
the  city,  and  is  constantly  shoaling  from  this  cause. 

There  are  several  bends  between  Houston  and  Harrisburg,  around 
which  seagoing  vessels  of  a length  of  350  feet  could  not  safely  be 
navigated;  in  some  reaches  the  timber  growing  to  the  waters  edge 
is  an  obstruction  to  navigation.  . . , a 

From  Harrisburg  to  Lynchburg,  where  the  bayou  30ms  the  ban 
Jacinto  River,  a distance  of  16  miles,  the  bayou  becomes  wider  and 
deeper  the  curves  are  more  gentle  and  afford  no  serious  obstruction 
to  navigation.  The  depth  of  the  water  in  this  portion  varies  from  12  to 
20  feet.  From  Lynchburg  the  San  Jacinto  River  and  Bay  are  easily 
navigable  to  the  north  end  of  Morgan  Canal,  for  a depth  of  12  feet; 
there  are  no  abrupt  or  difficult  bends. 

The  remainder  of  the  water  route,  from  the  north  end  of  Morgan 
Canal  to  Bolivar  Channel,  a distance  of  25-|  miles,  is  a channel  dredged 
to  a depth  of  9 feet  through  silt,  clay,  sand,  and  shell,  the  natural 
depth  along  this  line  being  about  6 feet. 

For  the  purpose  of  making  an  estimate  the  Board  has  divided  the 
water  route  between  the  Galveston  jetties  and  the  city  of  Houston 
into  three  divisions  for  consideration.  As  the  only  method  of  obtain- 
ing the  required  channel  is  by  dredging,  these  divisions  are  made 
according  to  the  difficulty  of  dredging  and  disposing  of  the  spoil. 
They  are  as  follows:  . _ 

First  division.  The  ship  channel  through  Galveston  Bay,  including 

the  Morgan  Canal.  _ . 

Second  division.  The  portion  from  the  north  end  of  the  Morgan 
Canal  to  Harrisburg. 

Third  division.  The  portion  from  Harrisburg  to  the  mouth  of  White 

Oak  Bayou,  in  the  city  of  Houston.  

1 Not  reprinted.  Printed  in  House  Doc.  No.  99,  Fifty-fifth  Congress,  second  session. 
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In  considering  the  first  division,  no  practical  difficulty  in  dredging 
presents  itself  except  the  delays  from  unfavorable  and  stormy  weather. 
The  material  is  easily  dredged  and  disposed  of.  Owing  to  the  length 
of  this  channel  and  its  tendency  to  deteriorate,  the  Board  has  con- 
cluded that  its  width  should  be  150  feet,  with  slopes  such  as  the  mate- 
rial may  assume,  varying  from  1 on  2 to  1 on  4.  The  yardage  to  be 
removed,  assuming  the  slopes  to  be  1 on  4,  is  18,000,000  cubic  yards. 
It  is  estimated  that  this  work  can  be  done  by  hired  labor  and  plant 
owned  by  the  United  States  at  a cost  of  5 cents  per  cubic  yard,  mak- 
ing a total  of  $900,000. 

To  do  this  work  economically  and  in  reasonable  time  the  construc- 
tion of  two  large  suction  dredges  is  deemed  necessary,  and  their  esti- 
mated cost  is  $100,000  each,  or  $200,000  for  the  two. 

This  reach  is  divided  into  two  nearly  equal  parts  by  a shell  shoal, 
called  ‘ 4 Red  Fish  Bar.  ” It  is  proposed  to  deposit  the  material  dredged 
between  Red  Fish  Bar  and  Bolivar  Channel,  to  the  westward  of  the 
cut,  so  as  to  interfere  as  little  as  possible  with  the  tidal  basin  in  this 
part  of  the  bay. 

The  spoil  from  the  portion  of  the  channel  between  Red  Fish  Bar  and 
the  Morgan  Canal  is  to  be  deposited  in  a dike  to  the  eastward  of  the 
dredged  channel,  and  thus,  in  a measure,  protect  the  channel  from  the 
influx  of  the  sand  and  silt  which  move  upon  the  bottom  of  the  bay  in 
heavy  storms. 

From  the  above  it  will  be  seen  that  the  estimated  cost  of  the  chan- 
nel, 25  feet  deep  and  150  feet  wide,  between  the  Galveston  jetties  and 
the  north  end  of  Morgan  Canal,  is  $1,100,000. 

The  second  division,  or  the  portion  of  the  waterway  between  the 
north  end  of  the  Morgan  Canal  and  Harrisburg,  presents  no  serious 
difficulty  in  dredging,  but  will  cost  more  per  cubic  yard,  as  the  dredged 
material  will,  in  some  cases,  have  to  be  moved  a long  distance.  The 
Board  estimates  that  this  dredging,  including  towage  and  dumping, 
can  be  done  at  a cost  of  15  cents  per  cubic  yard.  On  account  of  the 
additional  cost,  the  Board  recommends  that  the  navigable  width  of 
the  channel  in  this  portion  be  held  at  100  feet.  This  will  require  the 
removal  of  6,000,000  cubic  yards,  which,  at  15  cents  per  cubic  yard, 
amounts  to  $900,000. 

The  third  division,  or  portion  of  the  waterway  from  Harrisburg  to 
Houston,  being  narrow  and  tortuous,  with  high  banks,  will  require  the 
removal  of  at  least  one  bend  by  a cut-off  and  the  straightening  and 
widening  of  others.  It  is  proposed  to  remove  the  point  just  below 
the  San  Antonio  and  Aransas  Pass  Bridge,  to  afford  the  harbor  of  a 
width  of  500  feet  required  by  the  act  of  Congress.  It  is  also  proposed 
to  widen  the  channel  at  the  mouth  of  White  Oak  Bayou  in  Houston, 
so  as  to  afford  a turning  place  for  vessels  which  may  be  required  to 
go  above  the  proposed  harbor.  This  turning  basin  will  allow  vessels 
to  load  conveniently  at  any  point  along  the  bayou  within  the  limits  of 
the  city  of  Houston. 

The  amount  of  dredging  necessary  for  all  these  purposes,  between 
Harrisburg  and  the  foot  of  Main  street,  is  approximately  8,500,000 
yards;  and  owing  to  the  extra  difficulty  in  disposing  of  the  spoil,  the 
cost  is  estimated  at  20  cents  per  cubic  yard,  making  the  cost  of  this 
division  $1,700,000.  The  cost,  therefore,  for  dredging  the  required 
waterway  is  estimated  at  $3,700,000,  to  which  should  be  added  $300,000 
for  administration  and  contingencies,  making  a total  of  $4,000,000. 

The  cost  of  maintenance  is  estimated  at  $100,000  annually. 

The  above  estimates  are  based  upon  the  supposition  that  all  land 
necessary  for  the  proposed  channel  and  harbor  will  be  furnished  the 
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United  States  free  of  expense,  and  that  the  city  of  Houston  will  adopt 
some  method  of  sewage  disposal  which  will  not  be  injurious  to  the 
channel. 

COMMERCIAL  IMPORTANCE. 


At  a meeting  of  the  Board  held  at  Houston  July  26,  a committee  of 
citizens  representing  the  local  interests  most  concerned  addressed  the 
Board,  and  presented  a written  statement  setting  forth  the  commercial 
importance  of  the  city  of  Houston  and  the  proposed  ship  channel 
through  Buffalo  Bayou  and  Galveston  Bay;  this  statement  is  hereto 
appended. 

The  rapid  development  of  the  resources  of  Texas,  Oklahoma,  Kansas, 
Colorado,  and  New  Mexico  has  for  many  years  made  the  establish 
ment  of  a first-class  harbor  on  the  Gulf  coast  west  of  New  Orleans  a 
manifest  necessity. 

This  necessity  has  been  recognized  by  Congress,  and  liberal  appro- 
priations have  been  made  for  a number  of  years,  which  have  finally 
resulted  in  the  successful  opening  of  a channel  of  magnificent  propor- 
tions across  the  bar  at  Galveston,  giving  access  to  an  excellent  harbor 
in  Galveston  Bay.  This  result  has  cost  the  country  many  millions  of 
dollars  and  has  introduced  a new  factor  in  the  problem  of  its  pros- 
perity, the  full  value  of  which  can  only  be  realized  by  turning  to 
account  most  actively  and  in  the  most  comprehensive  manner  the 
new  resources  which  it  offers  to  commerce. 

Buffalo  Bayou  is  an  important  factor  in  the  utilization  of  this 
improved  entrance  to  Galveston  Bay.  The  city  of  Houston,  at  the 
head  of  navigation,  is  an  important  railroad  center,  where  fifteen 
roads  converge,  and  through  it  passes  annually  a vast  commerce  seek 
ing  the  seaboard  to  reach  the  markets  of  the  world.  Much  of  this 
trade  coming  from  points  in  the  interior  passes  through  Houston  to 
some  more  distant  port  of  shipment,  but  much  of  it  leaves  the  railroad 
at  this  point  and  is  shipped  by  barge  through  Buffalo  Bayou  to  Gal- 
veston Bay,  where  it  is  transferred  to  ocean-going  vessels  in  the  open 
bay.  More  than  500,000  bales  of  cotton  have  recently  been  shipped 
by  this*route  in  a single  year. 

A conservative  estimate  would  place  at  $600,000  *per  annum  the 
direct  saving  in  freight  on  produce  shipped  via  the  Galveston 
entrance  which  would  result  from  such  an  improvement  of  this  water- 
way as  is  contemplated  in  the  act  under  which  this  Board  is  convened. 

This  saving  of  $600,000  in  freight  would  alone  justify  an  improve- 
ment of  this  magnitude,  as  it  amounts  to  more  than  the  probable  cost 
of  maintenance  and  the  interest  on  the  estimated  first  cost  of  the 


The  Board  is,  however,  of  the  opinion  that  the  saving  on  the  freight 
actually  using  the  Galveston  entrance  is  but  a small  measure  of  the 
value  of  such  an  improvement  to  the  farming  communities  of  the 
neighboring  States,  as  all  rates  to  the  seaboard  would  necessarily  be 
affected. 

Respectfully  submitted. 

Henry  M.  Robert, 

Colonel , Corps  of  Engineers. 

A.  M.  Miller, 

Major , Corps  of  Engineers. 

Geo.  McC.  Derby, 
Captain , Corps  of  Engineers . 

Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers,  U.  S.  A. 
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STATEMENT  FROM  THE  MAYOR  AND  CERTAIN  CITIZENS  OF  HOUSTON,  TEX. 

Houston,  Tex.,  July  26, 1897 . 

Gentlemen:  The  project  submitted  through  the  act  of  Congress  for  your  con- 
sideration embraces  the  extension  of  the  ship-channel  improvement  inaugurated 
by  the  enterprise  of  Houston  in  1869,  carried  to  its  first  stage  of  success  by  the 
opening  of  the  ship  canal  through  Morgans  Point,  and  the  passage  of  steamships 
of  10  feet  draft  to  Clinton  station,  on  Buffalo  Bayou,  within  about  8 miles  of 
Houston,  the  ship  channel  through  Red  Fish  Bar  having  been  constructed  by  the 
United  States  Government,  and  the  subsequent  assumption  of  the  work  by  the  Gov- 
ernment of  the  United  States,  resulting  in  the  completion  of  a channel  for  vessels 
of  12-foot  draft  from  the  Gulf  of  Mexico  into  San  Jacinto  River. 

The  act  of  Congress  is  as  follows: 

AN  ACT  to  provide  for  an  examination  and  survey  of  a water  route  from  the  mouth  of  the  jet- 
ties at  the  city  of  Galveston,  Texas,  through  the  ship  channel  and  up  Buffalo  Bayou  to  the  city 

of  Houston,  Texas. 

“Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  United  States 
of  America  in  Congress  assembled,  That  the  Secretary  of  W ar  be,  and  he  hereby 
is,  authorized  and  directed  to  make  an  examination  and  survey,  with  an  estimate 
of  the  necessary  cost,  for  a water  channel  not  less  than  twenty-five  feet  deep  and 
one  hundred  feet  wide,  extending  from  the  mouth  of  the  jetties  at  the  city  of  Gal- 
veston, Texas,  through  the  existing  ship  channel  and  up  Buffalo  Bayou  to  the  city 
of  Houston,  Texas,  and  for  a harbor  at  or  near  Houston  of  a depth  of  not  less  than 
twenty- five  feet  and  of  a width  of  500  feet,  and  to  make  a report  of  such  exami- 
nation, survey,  and  estimate,  with  its  commercial  importance,  to  Congress. 

“Sec.  2.  That  the  cost  of  said  examination,  survey,  and  estimate  be  paid  out  of 
funds  already  appropriated  for  work  on  the  improvement  of  the  ship  channel  and 
Buffalo  Bayou. 

“Approved  February  1,  1897.” 

The  line  of  operations,  it  is  understood,  embraces  the  dredging  of  the  natural 
earth  bottom  of  Galveston  Bay  and  the  dredging  of  such  portion  of  the  earth 
deposits  (there  being  no  rock  obstructions  along  the  line  of  operations)  in  the  San 
Jacinto  River  and  Buffalo  Bayou  channel  as  may  be  necessary. 

Resting  upon  these  tidal  waters,  at  Houston,  is  a railway  system  embracing  thir- 
teen lines,  with  a mileage  of  5,816.68  miles,  and  an  estimated  tonnage  of  9,626,000 
tons.  Buffalo  Bayou,  the  waterway  of  Houston  to  the  sea,  has,  through  the  trans- 
portation lines  navigating  its  waters  from  January  1,  1869,  to  July  8,  1897,  borne 
to  the  Gulf,  by  the  record  of  one  of  its  leading  lines,  5,986,437  bales  of  cotton. 
The  carriage  in  the  great  crop  year  of  189U95  was  510,878  bales.  Complete  data 
of  the  tonnage  of  other  products  and  merchandise  are  not  attainable;  but  the  move- 
ment has  been  vast,  and  at  all  times  in  active  competition  with  the  rail  lines. 
The  gross  cotton  receipts  of  Houston  in  the  last  ten  years  aggregate  10,640,475 
bales,  or  an  average  of  1,064,047  bales  per  annum.  Ranked  as  the  leading  interior 
cotton  market  of  the  United  States,  and  with  compress  and  trackage  facilities 
embracing  over  96  miles  of  sidings,  all  of  which  is  connected  with  her  bayou 
frontage,  Houston  has  been  enabled  to  create  a net  cotton  trade,  of  cotton  actu- 
ally marketed  in  her  exchange,  embracing  a total  in  the  last  ten  years  of  3,897,388 
bales,  her  net  business  in  the  great  crop  year  of  1894-95  reaching  603,833  bales. 
The  gross  receipts  were  1,803,592  bales.  Estimating  on  the  basis  of  the  present 
differential  and  Galveston  wharf  charges,  it  is  claimed  that  the  saving  in  the  cost 
of  export  freights  on  this  cotton  alone  would  be  not  less  than  $756,525  in  a single 
year  if  this  waterway  were  made  available  for  deep-draft  vessels  from  the  Gulf 
of  Mexico.  It  is  estimated  that  an  average  of  13.5  per  cent  of  the  cotton  crop  of 
the  United  States  in  these  ten  years  has  reached  these  tidal  waters  annually  for 
export,  coastwise,  or  foreign. 

This  cotton  movement  is  not  to  be  created;  it  is  already  here,  seeking  that  outlet 
to  the  world’s  demand  which  will  leave  to  the  producer  the  greatest  requital  for 
his  toil.  Texas,  whose  production  increased  from  1,447,000  bales  in  1889-90  to 
3,200,000  bales  in  1894-95,  will  continue  to  increase  her  production.  If  it  be  the 
generous  and,  as  we  claim,  the  wise  policy  of  our  Government  to  open  this  water- 
way to  the  sea,  the  day  is  not  far  distant  when  there  will  come  to  these  tidal  waters 
3,000,000  bales  of  cotton  to  take  the  benefit  of  its  action. 

Amid  this  railway  concentration  and  the  growth  of  this  Gulf  waterway  trade, 
the  city  of  Houston  has  reached  a population  in  1896  of  68,997;  taxable  wealth, 
$22,827,055;  banking  capital  employed,  $2,500,000;  bank  clearances  for  last  fiscal 
year,  $231,859,636.  Houston  is  the  only  national-bank  reserve  city  for  the  territory 
west  of  New  Orleans,  southwest  of  Kansas  City,  and  southeast  of  Denver, 
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The  same  causes  which  led  the  pioneer  railway  builders  of  Texas  to  commence 
construction  on  tide  water,  at  or  near  Houston,  operate  with  potent  force  to-day. 
So  long  as  ocean,  gulf,  bay,  and  river  float  vast  cargoes,  the  lengthening  out  ot 
their  way,  to  reach  shorter  lines  of  rail  communication  with  supply  and  consump- 
tion will  be  chief  among  the  economies  of  transportation.  These  forces,  now  await- 
ing further  development,  nourished  the  infancy  of  the  railway  system  of  Texas. 
The  s ;me  forces  are  a sustaining  element  of  its  present  strength  and  an  incentive 

tC>Permeated  by  this  system  of  railway  is  the  imperial  State  of  Texas,  with  its  area 
of  265  780  square  miles,  embracing  an  extreme  length  of  620  miles  and  an  extreme 
width  of  760  miles,  with  a population  of  8,000,000  and  an  assessed  wealth  of 
$850,809,000;  with  all  the  elements  of  climate,  fertility  of  soil,  natural  products, 
and  certainty  of  agricultural  production  necessary  to  sustain  a vast  population  in 
the  varied  pursuits  of  agriculture,  pastoral  pursuits,  manufactures,  business,  and 
trade.  Connected  with  these  railway  systems  are  the  great  lines,  reaching  west- 
erly to  the  great  cattle  pastures  and  mining  fields  of  New  Mexico  and  Arizona, 
and  northwardly  through  the  fertile  plains  of  Oklahoma,  now  giving  the  promise 
of  29  000,000  bushels  of  wheat  and  150,000  bales  of  cotton,  into  the  great  gram  fields 
of  Kansas,  Nebraska,  Iowa,  and  Colorado.  The  surplus  products  of  all  these 
regions  look  Gulfward  for  a market. 

It  is  not,  therefore,  alone  the  trade  of  the  city  of  Houston,  however  entitled  it 
may  be  to  consideration  because  of  its  connection  with  the  commerce  of  the  coun- 
try, that  is  to  be  served  by  the  development  of  these  tidal  water  communications, 
but  that  of  the  State  of  Texas,  as  evidenced  by  the  trend  of  its  productions  to  these 
waters,  and  the  memorial  of  the  State  legislature  to  Congress  in  behalf  of  the 
improvement  under  consideration,  and  also  of  the  people  of  the  great  Northwest, 
dependent  upon  increased  and  cheaper  outlets  to  the  sea  for  a remunerative  market 
for  their  surplus  products.  _ 

The  following  resolutions,  urging  the  improvement  of  Buffalo  Bayou,  were 
adopted  by  the  Texas  legislature  at  the  last  session: 

“ Whereas  it  is  a recognized  principle  in  the  philosophy  of  commerce  that  the 
sooner  the  products  of  any  State  or  section  reach  navigable  connection  with  the  high 
seas  the  greater  will  be  the  return  for  the  labor  of  the  producer;  and 

“Whereas  the  system  of  jetty  improvements  at  Galveston  by  the  General  Gov- 
ernment has  been  earned  to  a complete  success;  and 

“Whereas  an  appropriation  has  been  made  by  Congress  for  the  survey  of  Buffalo 
Bayou  and  its  connections  from  the  jetties  at  Galveston  to  Houston:  Therefore, 
be  it 

“ Resolved  by  the  house,  the  senate  concurring,  That  we  do  hereby  express  our 
gratification  at  the  success  of  the  deep-water  movement  at  Galveston,  and  record 
the  hope  that  all  the  expenditures  therefor  may  be  fully  realized,  and,  believing 
that  it  will  be  a success  and  great  benefit  will  result  from  the  opening  of  a navi- 
gable waterway  from  the  jetties  at  Galveston  to  the  city  of  Houston,  we  do  tender 
the  thanks  of  this  body  to  our  Senators  and  Representatives  in  Congress  and  to  the 
Senators  and  Representatives  of  other  States  who  aided  in  securing  an  appropria- 
tion for  the  work  at  Galveston  and  for  the  survey  of  Buffalo  Bayou  to  Houston; 
and  be  it  further 

“ Resolved , That  this  body  does  indorse  and  approve  the  contemplated  work  of 
the  improvement  of  Buffalo  Bayou  by  the  means  of  appropriations  by  the  General 
Government  as  a measure  of  great  and  general  interest,  not  only  to  the  people  of 
Texas  but  to  the  people  of  all  that  vast  and  productive  territory  lying  west  of  the 
Mississippi  River,  who  will  find  through  said  waterway,  by  way  of  the  jetties  at 
Galveston,  a natural  outlet  to  the  markets  of  the  world,  whereby  will  be  avoided 
the  great  delay,  expense,  and  loss  resulting  from  the  haul  by  rail  across  the 
continent  to  other  ports;  be  it  further 

“ Resolved , That  our  Representatives  and  Senators  in  Congress  be,  and  they  are 
hereby,  requested  to  give  their  aid  toward  securing  the  necessary  appropriations  to 
carry  to  successful  completion  the  work  of  the  improvement  of  Buffalo  Bayou 
until  it  is  opened  as  a navigable  waterway  for  the  largest  seagoing  vessels  to  the 
city  of  Houston;  be  it  further 

‘ ‘ Resolved,  That  a copy  of  these  resolutions  be  transmitted  under  the  hand  of  the 
speaker  and  chief  clerk  to  both  Senators  from  this  State  and  each  Representative- 
elect  from  Texas  to  the  Fifty-fifth  Congress.” 

When  the  project  of  a ship  channel  from  Houston  to  the  sea  was  first  presented, 
the  exit  from  the  great  Bolivar  Basin  to  the  Gulf  was  obstructed  by  the  13-foot 
outer  bar.  We  feel  a pride  in  saying  that  throughout  the  whole  efforts  of  the 
people  of  Galveston,  and  of  the  State  of  Texas,  and  of  the  Northwest,  to  secure  the 
removal  of  that  bar,  the  people  of  Houston  and  their  immediate  Representatives 
in  Congress  have  given  those  efforts  an  open  and  cordial  support,  recognizing  its 
ENG  98 96 
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preeminent  importance.  The  benefits  derived  by  onr  commerce  from  the  progress 
already  made  upon  the  ship-channel  improvement  in  Galveston  Bay  as  originally 
inaugurated  are  gratefully  appreciated;  but  we  respectfully  claim  that  we  have  a 
share  in  the  success  of  the  jetty  construction,  and  that  the  changed  conditions  of 
navigation  and  the  competitive  necessities  of  commerce  warrant  the  expansion  of 
the  project  as  submitted  for  your  consideration  under  the  act  of  Congress. 

With  a good  portion  of  this  waterway  already  affording  a broad  channel  of  from 
20  to  25  feet  in  depth  above  its  confluence  with  Galveston  Bay,  these  waters,  after 
receiving  those  of  the  Trinity  River,  debouch  upon  the  Bolivar  Basin,  stretching 
from  the  head  of  the  great  Galveston  jetties  to  their  confluence,  a long  distance 
above  the  entrance  to  Galveston,  and  with  an  area  and  depth  recognized  as  hav- 
ing precedence  over  any  harbor  of  the  western  Gulf.  Its  improvement,  uniform 
with  the  depth  obtained  through  the  jetties,  seems  to  be  in  the  line  of  progressive 
development  and  essential  to  secure  to  the  peoples  interested  the  complete  benefit 
of  the  great  expenditure  made  by  our  Government  in  the  construction  of  the  jet- 
ties and  the  removal  of  the  outer  Galveston  Bar. 

We  respectfully  claim  that  these  important  results  will  thus  be  secured,  viz: 

An  interior  harborage,  in  tidal  waters,  free  from  barnacles  and  the  teredo  and 
of  superior  steam  qualities,  sufficiently  near  to  the  sea  and  yet  protected  from 
storms  and  the  enemy  in  case  of  war  with  a great  naval  power. 

The  freedom  of  commerce  on  a large  extent  of  deep-water  frontage  alongside  of 
elevators,  compressors,  mills,  warehouses,  etc.,  located  on  the  banks  above  over- 
flow, and  climatic  conditions  favorable  to  preservation  of  grain. 

Close  connection  with  the  rail  transportation  interests  and  export  trade  already 
established  at  the  tidal  railway  center  of  Houston. 

The  crowning  feature  of  the  progress  of  the  last  quarter  of  a century  has  been 
the  development  of  the  harbors  and  waterways  of  our  country.  Since  1873  the 
appropriations  for  this  purpose  have  been  $251,721,812.  In  that  period  the  results 
of  these  expenditures  have  exercised  avast  influence  upon  our  commercial  position 
and  the  advanced  prosperity  of  our  people.  Among  the  improvements  accom- 
plished are  the  removal  of  the  Hell  Gate  obstructions  and  the  improvement  of  the 
approaches  to  the  harbor  of  New  York;  the  construction  of  the  great  Delaware 
Breakwater  and  the  improvement  of  the  approaches  to  the  harbor  of  Philadel- 
phia; the  construction  of  the  St.  Clair  Flats  Canal,  opening  the  way  for  a com- 
merce with  the  Great  Lakes  estimated  at  $275,000,000  annually;  the  improvement 
of  the  approaches  to  the  harbors  of  Baltimore  and  Mobile,  along  a long  line  of 
dre*dged  channel;  the  improvement  of  the  harbors  of  Savannah  and  Charleston; 
the  great  Galveston  jetties,  removing  the  Galveston  Bar,  and  opening  the  way 
into  the  great  Bolivar  Basin  and  into  Galveston  Harbor;  the  Sabine  Bar  jetties, 
making  the  harbor  of  Sabine  Pass  available  for  deep-draft  shipping;  the  removal 
of  the  Brazos  Bar;  improvement  of  the  channel  and  outlet  of  the  Mississippi  River, 
and  the  control  of  its  waters  for  the  protection  of  the  regions  along  and  contigu- 
ous to  its  course,  signalized  by  the  last  great  triumph  over  its  raging  floods. 
Along  the  North  and  South  Atlantic  Coast,  and  around  the  Gulf  to  Appalachicola, 
and  in  the  tidal  waters  and  bays,  up  through  the  water  courses  of  the  States 
(some  great,  some  small);  now  blasting  the  way  from  the  great  Warrior  coal 
fields  to  the  Gulf;  along  the  Great  Northern  Lakes  and  their  tributary  streams; 
on  the  far  Pacific  Coast,  where  the  Columbia  flows,  and  far  up  into  the  waters  of 
Washington  and  Idaho,  these  appropriations  have  been  the  inspiration  of  improved 
water  communications.  In  addition  to  the  outlays  named,  provision  is  made 
under  continuous  contracts  for  the  completion  of  a number  of  the  important 
waterway  improvements  of  the  country,  the  estimate  of  the  Chief  of  Engineers 
for  the  prosecution  of  such  works  in  1898  being  $22,778,053.16. 

The  vast  field  covered  by  these  works,  the  difficulties  that  have  been  surmounted 
by  the  skill  and  genius  of  your  distinguished  corps  of  the  Army  of  the  United  States, 
and  the  beneficent  results  have  excited  the  wonder  and  admiration  of  mankind  and 
commanded  the  appreciation  and  thanks  of  the  American  people. 

The  period  named  marks  the  era  of  the  most  wonderful  progress  of  our  country. 
Just  following  the  completion  of  the  great  railway  lines  to  the  Pacific  Ocean,  the 
development  of  these  waterways  and  harbors  has  expanded  the  business  of  existing 
railway  lines  and  been  the  incentive  of  new  railway  enterprises,  with  resultant 
development  of  dormant  regions,  from  which  the  railway  system  as  a whole  has 
drawn  compensatory  business.  The  rail  way  mileage  in  1873  was  70,268  miles.  In 
1896  it  was  179,821  miles  of  main  line  and  55,209  miles  of  sidings.  In  1870  the 
tonnage  movement  of  our  railway  lines  is  stated  at  71,197,302  tons.  The  tonnage 
movement  in  1896  is  stated  at  763,799,883  tons.  The  population  in  1873  was  about 
41,000,000;  it  is  now  estimated  at  70,000,000.  The  national  wealth  was  then  about 
$37,000,000,000;  it  is  now  estimated  to  be  $69,000,000,000.  The  tonnage  engaged  in 
our  coastwise  and  interior  trade  was  then  3,163,000  tons,  of  which  but  110,511  tons 
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was  iron  steam  tonnage.  This  tonnage  had  increased  in  1896  to  3,790,296  tons. 
There  were  built  in  the  United  States  in  1896  iron  steam  vessels  embracing  96,388 
tons,  besides  16,832  tons  of  iron  sailing  vessels  and  barges,  under  the  impetus  given 
by  the  development  of  our  water  communications.  There  was  built  in  the  United 
States  from  1873  to  1896  iron  steam  tonnage  amounting  to  992,982  tons  and  iron 
sail  tonnage  amounting  to  63,741  tons.  Our  foreign  trade  for  the  fiscal  year  1873 
was  $1,147,169,649,  with  a balance  of  trade  against  us  of  $137,102,771.  Our  foreign 
trade  in  1897  was  $1 ,797,372,785,  with  a balance  of  trade  in  our  favor  of  $268,624,975. 
These  facts  evidence  the  harmonious  development  of  all  our  material  interests  with 
that  of  our  tidal  and  interior  waterways.  _ „ , . . , . , , 

These  data  are  thus  brought  to  your  attention  in  evidence  of  the  tact  that  it  has 
become  the  settled  policy  of  the  United  States  to  develop  its  waterways  to  the 
highest  standard  of  usefulness  justified  by  present  or  prospective  conditions  and 
within  the  limit  of  reasonable  outlay  and  practicability.  We  are  here  to  invoke 
that  policy  in  behalf  of  this  project,  confident  that  its  merits  will  receive  your 
careful  consideration.  We  believe  that  precedent  justifies  the  improvement  of 
this  waterway  to  the  sea,  and  that  its  position,  importance,  existing  and  prospec- 
tive commerce,  and  its  promise  of  value  to  the  producers  and  consumers  of  our 
country  bring  it  at  least  within  favorable  comparison  with  many  of  the  works 
carried  to  successful  completion  by  the  Government. 

The  amount  expended  by  the  Government  on  the  ship  channel  in  Galveston 
Bay  from  1871  to  1896,  inclusive,  has  been  $676,320;  and  in  the  improvement  of 
Buffalo  Bayou,  $208,318.  The  June  30, 1896,  report  of  Maj.  A.  M.  Miller,  Corps  of 
United  States  Engineers,  in  charge,  says: 

“ The  work  done  has  afforded  an  outlet  to  the  Gulf  for  a large  amount  of  traffic 
which  would  otherwise  have  had  to  seek  rail  or  light-draft  transportation  to  deep 
water.  The  cost  of  the  improvement  has  been  small  as  compared  with  the  value 
of  the  commerce  involved.” 

While  the  cotton  trade  of  Texas  and  the  relation  of  the  tidal  waters  of  Buffalo 
Bayou  to  its  concentration  and  movement  may  be  regarded  as  of  first  importance 
in  relation  to  this  project,  the  position  of  Houston  as  a lumber,  wool,  sugar,  rice, 
grain,  cattle,  and  hide  market,  and  the  prospective  development  of  this  trade 
under  the  influence  of  deep-water  navigation,  are  entitled  to  consideration.  The 
lumber  tonnage  entering  Houston  by  rail  annually  is  estimated  at  631,509  tons. 
The  coastwise  tonnage  from  Louisiana,  Mississippi,  Alabama,  and  Florida  points 
is  to  be  added.  The  advantageous  position  of  these  interior  tidal  waters  for  a 
lumber,  coastwise,  and  foreign  export  trade,  arising  from  their  contiguity  to  the 
vast  forests  penetrated  by  our  railway  lines  and  the  certainty  of  return  loading 
for  cars  carrying  lumber  from  the  mills,  is  evidenced  by  the  memorial  of  the  mill 
owners  in  interest,  representing  an  annual  output  capacity  of  394,000,000  feet  of 
lumber,  submitted  January  30,  1897,  to  Hon.  W.  B.  Hooker,  chairman  of  the 
Committee  on  Rivers  and  Harbors  of  the  House  of  Representatives  of  the  Fifty- 
fifth  Congress  in  behalf  of  the  project,  during  the  inspection  of  this  waterway  by 
its  subcommittee.  This  memorial  says: 

“ Such  improvement  will  be  of  great  benefit  to  our  industry,  and  will  give  an 
opportunity  to  market  a large  per  cent  of  our  products  by  sea,  whereas  we  are 
now  confined  to  domestic  trade,  which  has  been  very  uncertain  as  well  as  unsat- 
isfactory during  recent  years.  We  can  not  reach  any  of  the  present  deep-wate* 
ports  with  our  lumber  on  competing  rates  for  export,  and  are  consequently  shut  out 
from  the  growing  demand  for  Texas  lumber  in  foreign  markets.  Our  close  rail 
connection  with  Houston  will  enable  us  to  reach  that  city  with  our  products,  so  as 
to  take  advantage  of  deep  water  in  Buffalo  Bayou.” 

In  the  leading  products,  in  addition  to  cotton  and  lumber,  forming  the  bulk  of 
our  coastwise  and  foreign  trade,  the  position  of  Texas  is  important.  Her  rank 
in  1895  was  seventh  among  the  great  corn-producing  States,  the  product  being 
107,905,565  bushels.  She  is  first  in  rank  in  the  great  sheep-growing  States,  having 
in  1896  a total  of  3,065,256  sheep,  or  about  one-twelfth  of  the  whole  flocks  of  the 
United  States.  Her  cattle  in  1896  is  estimated  by  the  United  States  Agricultural 
Bureau  at  6,302,580,  or  over  one-sixth  of  the  whole  cattle  of  the  United  States. 
Her  swine,  by  the  census  of  1890,  was  2,202,476,  occupying  the  eighth  rank  of 
States  in  hog  production.  The  statistics  of  the  swine  breeders’  associations  of  the 
country  show  that  the  improved  breeding  of  swine  in  Texas  in  the  last  five  years 
has  been  marked.  The  increased  number  of  swine  rendered  for  assessment  in 
1896,  as  compared  with  1895,  was  309,898. 

In  addition  to  these  productions  of  Texas,  contributing  to  the  coastwise  and 
foreign  export  trade  of  the  United  States,  are  to  be  considered  the  agricultural  and 
pastoral  products  of  States  and  Territories  lying  to  the  northwest  and  north  of 
Texas. 

The  grain  movement  for  export  gulfward  is  now  the  most  interesting  problem 
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of  transportation.  With  low  prices,  enormous  crops,  and  a vast  surplus  in  the 
Northwestern  States,  distant  from  1,300  to  2,000  miles  from  the  Atlantic  Seaboard, 
the  movement  to  the  Gulf  outlet,  upon  greatly  reduced  mileage,  is  a natural  result. 
This  influence  of  cheaper  transportation  operates  upon  the  movement  of  all  agri- 
cultural products  for  export. 

The  total  domestic  exports  of  the  United  States  for  1896  was  $986,844,193.  Of 
this,  67.37  per  cent  was  products  of  agriculture,  and,  including  productions  of  the 
forest,  were  70  per  cent  of  the  whole.  In  the  exports  of  breadstuffs  the  increase  in 
corn  was  70,003,892  bushels;  of  oats,  28,478,877,  and  of  wheat,  16,951,143  bushels. 

Of  the  corn  production  of  the  United  States  in  1895, 40  per  cent  was  produced  by 
the  States  of  Kansas,  Nebraska,  Iowa,  and  Texas.  Of  the  wheat  production  of  the 
United  States  in  1895, 12.6  per  cent  was  produced  by  the  States  of  Kansas,  Nebraska, 
Iowa,  Colorado,  Texas,  and  Oklahoma  Territory,  and  of  oats  the  States  of  Kansas, 
Nebraska,  Iowa,  Colorado,  and  Texas  produced  32.7  per  cent,  Iowa  alone  produc- 
ing 182,967,338  bushels,  or  151,175,510  bushels  in  excess  of  the  entire  oats  export  of 
the  United  States  in  1896. 

The  estimate  made  by  the  Agricultural  Bureau  of  the  number  of  cattle  in  the 
United  States  in  1896  was  48,222,995.  Of  these,  13,508,941,  or  28.1  per  cent,  were 
in  Texas,  Kansas,  Nebraska,  New  Mexico,  Colorado,  Indian  Territory,  and  Ari- 
zona. The  foreign  exports  of  live  cattle  in  1896  embraced  394,772  head;  of  fresh 
beef  products,  282,925,463  pounds;  of  salted  beef  products,  85,893,296  pounds,  and 
of  tallow,  85,449,086  pounds,  and  of  canned  beef,  61,168,927  pounds. 

The  question  of  decreased  distance  of  rail  transportation  for  these  vast  products 
enumerated  must  be  a controlling  element  in  their  home  value  to  the  producer. 
The  following  list  of  distances  to  tide  water,  at  Houston,  is  given: 


Miles. 


Oklahoma  City,  Okla _ _ 493 

Guthrie,  Okla 524 

Arkansas  City,  Kans 613 

W ichita  City , Kans 665 

Dodge  City,  Kans 860 

Topeka,  Kans  760 

Parsons,  Kans  612 

Des  Moines,  Iowa 970 


Miles. 

Omaha,  Nebr 941 

Lincoln,  Nebr 943 

Kearney,  Nebr  1, 079 

Superior, Nebr  901 

Santa  Fe,  N.  Mex 1,092 

Denver,  Colo  _ _ 1, 098 

Pueblo,  Colo  973 

Sioux  City,  Iowa 1, 049 


The  increased  value  of  foreign  exports  via  the  Gulf  ports  in  1896  was  $53,624,393, 
reaching  a total  of  $182,513,869,  notwithstanding  the  low  value  of  products.  The 
heaviest  proportionate  increase  was  via  the  Galveston  jetties,  $19,853,156,  or  over 
50  per  cent.  The  increase  in  the  export  movement  via  the  jetties  for  the  ten 
months  of  1897  is  $21,307,697,  or  60.8  per  cent. 

The  gigantic  schemes  now  pressed  for  the  construction  of  deep  waterways  from 
the  Great  Lake  ports  to  the  Atlantic  Seaboard,  and  the  measures  already  adopted 
for  the  improvement  of  the  Erie  Canal,  are  doubtless  justified  by  the  vast  increase 
of  our  products  and  the  vast  interests  connected  with  the  movement  of  these  prod- 
ucts; but  the  fact  remains  that  the  natural  trend  of  agricultural  exports  of  the 
Mississippi  region  is  gulfward  along  the  lines  of  shorter  distance  and  climatic 
conditions  permitting  unbroken  communication,  and  the  conviction  is  pressing 
upon  the  minds  of  the  thoughtful  men  of  these  States  that  this  affords  their  best 
if  not  the  only  means  of  relief. 

Houston  is  the  first  tidal  point  touched  by  the  Southern  Pacific  Railway  system 
on  its  line  from  the  Pacific  Ocean  through  Texas;  its  vast  system,  embracing 
steamships  and  rail  carriage  with  numerous  affiliated  lines,  has  the  Gulf  of  Mexico 
at  command  as  the  center  of  operations. 

It  is  about  650  miles  from  Houston  to  Vera  Cruz,  and  about  800  miles  to  Havana. 
Houston  is  the  nearest  Gulf  railway  center  for  the  trade  of  Yucatan,  Central 
America,  the  Greater  Antilles,  and  the  countries  of  the  Caribbean  Sea.  It  is  the 
first  available  tidal  point  for  transportation  of  freight  seaward  of  the  great  rail- 
way lines  penetrating  Mexico  from  the  Texas  border.  The  expansion  of  our  trade 
with  these  countries  of  the  Gulf  and  Caribbean  Sea  is  essential  to  our  prosperity. 
We  are  their  neighbors,  and  bound  to  them  in  the  sympathy  common  to  free  gov- 
ernment. We  must  enter  the  contest  with  the  foreigners  who  are  in  possession 
of  their  trade  and  wrest  it  from  them  by  the  advantage  of  closer  maritime  relation, 
reciprocal  trade,  and  mutuality  of  national  feeling  and  interest. 

Apart  from  consideration  of  trade,  the  opening  of  the  deep  waterway  from  the 
Bolivar  Basin  into  the  waters  of  the  San  Jacinto  Bay  and  River,  it  is  urged,  will 
afford  a harbor  of  refuge  for  our  Western  Gulf  commerce  and  for  the  concentra- 
tion of  our  gunboat,  monitor,  and  ram  defenses  in  case  of  war  with  a great  naval 
power  harassing  our  coast. 
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While  we  claim  that  even  under  existing  tidal  conditions  the  position  of  Hous- 
ton as  a cotton  export  market  and  as  the  freight  distributing  center  of  Texas  is  on 
a plane  of  economics  beyond  the  reach  of  present  rivalry,  and  that  water  and  rail 
facilities  are  at  command  for  the  present  business  upon  the  basis  of  competitive 
expense,  yet  this  affords  no  sound  argument  against  this  project,  which  will  per- 
mit a cheaper  and  more  rapid  conduct  of  commerce.  It  is  not  only  a question  of 
freights,  but  also  of  expenses.  We  know  also  that  with  the  shipping  of  the  world 
at  closer  command  the  application  of  our  economics  will  enable  us  to  attract  ana 
create  a trade  that  otherwise  would  be  beyond  our  reach.  We  realize  that  mari- 
time commerce  is  not  the  mere  creature  of  deep  water,  but  that  it  must  be  un- 
shackled. free  from  onerous  exactions,  and  fostered  with  liberal  care,  and  we  be- 
lieve that  in  the  nearest  possible  approach  to  the  base  of  supply  and  consumption 
lies  the  greatest  of  all  the  economics  of  shipping. 

We  respectfully  claim  that  the  beneficent  results  to  the  commerce  of  the  coun- 
try which  will  follow  the  development  of  this  waterway  to  the  sea,  as  submitted 
under  the  act  of  Congress  for  your  consideration,  will  justify  the  outlay  necessary 
to  be  made  in  its  behalf.  . m ,, 

Reference  is  respectfully  made  to  the  accompanying  “ Statistics  of  Houston,  lex. 
Respectfully  submitted. 

xx«  Jl>*  JtilCE, 

Mayor  of  Houston. 

H.  W.  G-arrow, 

President  Houston  Cotton  Exchange  and  Board  of  Trade. 

R.  D.  Gribble, 

President  Houston  Business  League. 

Col.  H.  M.  Robert,  Corps  of  Engineers,  U.  S.  A., 

Maj.  A.  M.  Miller,  Corps  of  Engineers,  U.  S.  A., 

Cant.  Geo.  McC.  Derby,  Corps  of  Engineers,  U.  S.  A., 

Board  of  United  States  Engineers . 


STATISTICS  OF  HOUSTON,  TEX. 


Population,  finance,  trade,  manufactures,  public  improvements,  progressive  insti- 
tutions, etc. 


Houston,  Harris  County,  Tex.,  is  the  tidal  railway  center  of  Texas,  located  on 
Buffalo  Bayou,  about  55  miles  by  tide  water  from  the  Bolivar  Basin,  at  the  head 
of  the  jetties  connecting  it  with  the  Gulf  of  Mexico.  Houston  was  created  a port 
of  delivery  of  the  United  States  about  the  year  1879. 

Houston  has,  according  to  the  last  local  census  (December,  1895),  a population 
of  68,997.  Taxable  wealth,  $22,027,055.  . 

Houston  is  a national-bank  reserve  city.  National  banks,  5;  private  banks,  2; 
capital  invested,  estimated,  $2,500,000;  bank  clearances,  fiscal  year  ending  June, 
1896,  $219,905,291;  bank  clearances,  fiscal  year  ending  June,  1897,  $231,859,686. 

Homestead,  real  estate,  and  loan  associations,  22;  capital,  $3,000,000. 

Incorporated  capital  invested  in  water  transportation,  steam  and  barge  lines, 
estimated,  $350,000. 

Incorporated  capital  invested  in  manufacturing  and  industrial  establishments 
of  all  grades,  including  6 cotton  compresses  and  4 cotton-seed-oil  mills,  estimated, 


$4,600,000. 

Sales  of  merchandise, 


manufactured  articles  and  lumber,  in  1896,  estimated, 


$29,500,000. 

Cotton  receipts  (net  handled  in  the  market) , crop  of  1896  to  July  8, 1897, 492,597 
bales.  Increase  over  entire  season  of  1896,  38,113  bales.  Gross  cotton  receipts, 
crop  of  1896,  1,318,389  bales.  Increase  over  entire  season  of  1896,  157,596  bales. 

Gas  works,  1,  with  plant  of  capacity  for  100,000  population.  Length  of  gas 
mains,  24  miles. 

Public  schools:  White  schools,  9;  colored,  6.  Private  schools  for  white  pupils, 
22.  Valuation  of  public-school  buildings,  $363,650. 

Public  buildings:  County  court-house,  criminal  court  and  jail,  city  hall  and  cen- 
tral market,  United  States  post-office,  cotton  exchange  and  board  of  trade, 
Lyceum  Hall  and  public  library.  State  fraternal  edifices,  St.  Joseph’s  Infirmary, 
Faith  Home,  and  churches  of  all  denominations,  some  of  them  the  largest  and 


finest  in  the  State. 


Newspapers;  Daily,  3;  weekly  and  monthly,  11. 
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Electric  lights,  1 plant,  complete  service.  . 

Waterworks,  with  two  standpipes  for  either  river  or  artesian- well  supply; 
artesian  water  now  nsed  exclusively;  average  daily  supply,  3,000,000  gallons. 
Eire  hydrants,  430.  . , . . OA  , 

I Artesian  wells:  There  are  39  flowing  wells  in  the  city,  having  a depth  or  130  to 
1,200  feet;  supply  regarded  inexhaustible;  least  flow,  15  gallons  per  minute,  and 
greatest  flow,  600  gallons  per  minute.  . , A1  . . . OK 

Electric  street  railway:  One  system,  embracing  13  lines;  length  of  track,  35 
miles  completed,  6 miles  under  construction.  Suburban  railway,  1 line. 

Street  improvements:  Length  of  streets  paved  with  brick,  gravel,  rock,  slag, 
cypress,  live  oak,  and  bois  d’arc,  14.3  miles;  in  course  of  contract,  2£  miles.  Special 
fund  for  street  paving  provided,  $250,000. 

Waring  sewerage  system:  Length  of  sewers,  24  miles. 

Statement  of  business  of  the  Houston  post-office  for  the  year  1896:  Gross  reve- 
nue, sale  of  stamps,  etc.,  $80,279;  net  revenue,  $47,775;  deposits  by  other  post- 
masters, $91,905.63.  . . _ , ,,  , 

The  principal  trade  pf  the  city  of  Houston  is  in  Texas  products,  viz,  cotton  and 
cotton-seed  products,  sugar,  molasses,  rice,  and  vegetables  and  fruits  for  early 
shipment,  lumber,  wool,  and  hides. 

Railway  lines  centering  at  Houston:  Humber  of  railways,  13;  length  of  railway 
mileage,  5,816.68  miles.  , _ ..  , , 

Houston  is  the  base  and  general  office  location  of  two  of  the  Texas  lines  operated 
in  harmony  with  the  Southern  Pacific  system,  embracing  6,032  miles  of  railway, 
and  7,276  miles  of  steamship  lines. 

The  central  machine  shops  of  several  trunk  lines  are  here  located. 

Cotton  movement  gulf  ward  via  Buffalo  Bayou  (from  records  of  the  Direct 
Navigation  Company) : 


January,  1869,  to  March,  1890... 

Season  1890-91 

Season  1891-92. 

Season  1892-93 

Season  1893-94 

Season  1894-95 

Season  1895-96 

September  1, 1896,  to  date,  1897 


8, 767, 109 
295, 517 
327, 738 
272, 416 
276, 932 
510, 878 
319, 407 
320, 440 


Total  cotton  carried,  1890  to  1897 
Total  cotton  carried,  1869  to  1897. 


2, 323, 358 
6, 090, 467 


Houston  cotton  receipts,  in  comparison  with  the  Texas  and  total  crops  for  the 
past  ten  years: 


Seasons. 

Net 

receipts. 

Gross 

receipts. 

Texas 
crops,  a 

Total 

crops. 

1««7  88  

174,650 

641,159 

1,407,000 

7.047.000 

6.939.000 

7.297.000 

8.674.000 

9.035.000 

6.667.000 

7.552.000 

9.901.000 

7.157.000 
c 8, 350, 000 

~|888  89  

211, 246 

675, 504 

1, 463, 000 

]88Q  on 

310, 783 

794,601. 

1, 770, 000 

1800-91  

367, 394 

985,084 

2,000,000 

1 801  92  

434,317 

1,135,872 

2,400,000 

1892-93  

465, 937 

1,119,282 

2, 108, 000 

2.059.000 

3.276.000 

1.990.000 

2.135.000 

1893  94-  , 

382, 147 

1,106,199 

1894  9ft 

603, 833 

1,803,592 

180ft  9fi  

454, 484 

1, 160, 793 

!89fi  97 h 

492, 597 

1,318,389 

a Includes  Indian  Territory. 


b To  date,  July  1, 1897. 


About. 
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The  following  is  a consolidated  statement  of  the  tonnage  to  and  from  Houston 
by  seven  of  its8 railway  lines,  from  which  data  have  been  obtained,  for  the  years 
1895  and  1896 : 


1895. 


Tons. 


Cotton 

Cotton  seed - 

Cotion-seecl  products  (including  hulls) 

Sugar  and  molasses 

Hay 

Grain,  all  kinds 

Grain  products 

Hides  and  wool 

Live  stock - ------ 

Lumber,  timber,  shingles,  ties,  staves,  etc 

Stone  and  brick - 

Iron  and  metallic  ores 

Coal 

Miscellaneous. 

Total 


466,  754 
119,  633 
101,  230 
101,  793 
28,  515 
126,  590 
75,  951 
54,  915 
74,  765 
1,  012, 410 
350,  899 
59,  666 
189, 424 
748, 147 


3, 510, 692 


1896. 


Tons. 

447,  623 
157,  801 
84,  918 
80, 575 
29,  687 
192, 938 
94, 120 
43,  698 
84,  349 
855, 297 
590, 179 
77,  010 
175,  791 
744, 412 


3,  658,  398 


Detailed  statement  of  tonnage  of  other  roads  not  obtained.  . . 

Tonnage  transported  throuph  Buffalo  Bayou  by  the  Houston  Direct  Navigation 
Company  for  the  years  1894,  1895,  and  1896,  total,  346,481  tons. 

Rock  transported  from  Houston  through  Buffalo  Bayou  by  < son  tractors  1 for  the 
Galveston  jetties  during  the  years  1893,  1894,  1895,  1896,  and  1897  (to  July  20),  total, 
346,102  tons. 


V IO. 


REPORT  OF  BOARD  OF  ENGINEERS  ON  EXAMINATION  OF  CHARACTER 
AND  VALUE  OF  IMPROVEMENTS  MADE  AT  THE  PASS  OF  ARANSAS, 
TEXAS,  BY  THE  ARANSAS  PASS  HARBOR  COMPANY. 

[Printed  in  House  Doc.  No.  137,  Fifty-fifth  Congress,  second  session.] 


Corpus  Christi,  Tex.,  November  22, 1897. 
Sir  : The  Board  appointed  to  ascertain  the  character  and  value  of 
the  improvements  made  at  Aransas  Pass,  Tex.,  by  the  Aransas  Pass 
Harbor  Company,  has  the  honor  to  submit  the  following  report: 

The  Board  was  appointed  by  the  following  orders: 


Special  Orders, 
No.  145. 


I 


War  Department, 
Adjutant-General’s  Office, 

Washington , June  23,  1897. 


[Extract.] 

* * * * * * * 

6.  The  following  order  is  published  for  the  information  of  all  concerned : 

War  Department,  Washington,  June  22,  1897. 
Bv  direction  of  the  President,  in  accordance  with  a provision  in  the  act  making 
appropriations  for  sundry  civil  expenses  of  the  Government  for  the  year  ending  June 


1528  REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY, 

30, 1898,  approved  June  4,  1897,  a Board  of  Engineer  Officers,  to  consist  of  Colonel 
Henry  M.  Robert,  Major  William  T.  Rossell,  and  Captain  John  Biddle,  Corps  of 
Engineers,  is  appointed  to  meet  at  Aransas  Pass,  Tex.,  upon  the  call  of  its  senior 
member,  and  at  such  other  places,  from  time  to  time,  as  he  may  deem  necessary,  for 
the  purpose  of  ascertaining  the  character  and  value  of  the  improvements  made  at  the 
Pass  by  the  Aransas  Pass  Harbor  Company.  The  Board  will  make  its  examinations, 
and  its  report  of  the  result  of  the  same,  as  required  by  the  act  cited,  and  after  each 
meeting  and  upon  the  completion  of  the  duty,  will  return  to  their  proper  stations. 

The  travel  enjoined  is  necessary  for  the  public  service. 

R.  A.  Alger, 
Secretary  of  War . 

**###** 

By  order  of  the  Secretary  of  War: 

Sam’l  Breck, 

Acting  Adjutant- General. 

The  act  of  Congress  cited  states  as  follows : 

That  for  the  purpose  of  ascertaining  the  character  and  value  of  the  improvements 
made  at  the  Pass  of  Aransas,  on  the  Gulf  coast  of  Texas,  by  the  Aransas  Pass  Harbor 
Company,  a board  of  three  engineers  shall  be  appointed  by  the  President,  from  the 
Engineer  Corps  of  the  Army;  and  such  board  shall  personally  make  examination  of 
the  work  done  by  said  company  for  the  purpose  of  deepening  the  channel  and  remov- 
ing the  bar  at  or  near  said  Pass  of  Aransas. 

It  shall  be  the  duty  of  the  board  so  constituted  to  report  the  depth  of  water  upon 
the  bar  at  the  time  of  their  examination  ; the  character  of  the  work  done  and  the 
cost  of  same;  the  character  and  cost  of  any  unfinished  work  contracted  to  be  done 
by  said  company;  the  probable  result  upon  the  deepening  of  the  channel  across  the 
bar  of  any  work  contracted  for  or  contemplated  by  said  company,  but  not  then 
finished;  the  value  to  the  Government  of  all  work  done  or  contracted  to  be  done  by 
said  company  for  the  purpose  of  deepening  said  channel  or  removing  said  bar,  and 
such  other  information  as  they  may  deem  essential  to  be  known  to  Congress  in  making 
future  provision  for  the  purchase  of  said  works  by  the  United  States  Government. 

Said  board  shall  report  the  result  of  their  investigation  to  the  Secretary  of  War 
on  or  before  the  first  Monday  in  December,  eighteen  hundred  and  ninety-seven,  and 
the  Secretary  shall  immediately  transmit  the  report  to  Congress;  and  five  thousand 
dollars,  or  so  much  thereof  as  may  be  necessary,  is  hereby  appropriated  to  pay  the 
expenses  of  the  said  board  and  for  the  services  of  the  said  engineers,  the  amount  of 
such  compensation  for  said  services  to  be  fixed  by  the  Secretary  of  War. 

The  Board  met  at  the  city  of  Aransas  Pass  on  July  20, 1897.  It  was 
here  joined  by  Mr.  Thomas  H.  Franklin,  president,  and  Mr.  T.  B. 
Wheeler,  secretary,  of  the  Aransas  Pass  Harbor  Company.  Accom- 
panied by  these  officials  the  Board  went  by  sailboat  to  Tarpon,  at  the 
head  of  Mustang  Island,  where  the  chief  engineer  of  the  company,  Mr. 
W.  D.  Jenkins,  has  his  office. 

Two  days  were  spent  here  examining  the  conditions  of  jetties  and 
other  works,  looking  over  the  company’s  maps,  and  obtaining  general 
information.  The  Board,  accompanied  by  the  chief  engineer  of  the 
company,  went  through  the  channel  and  over  the  bar,  took  soundings 
along  the  pilot  range  across  the  bar,  and  found  a least  depth  of  8.8  feet 
reduced  to  mean  low  water. 

On  July  22  a public  meeting  was  held  at  Rockport  to  give  parties 
interested  an  opportunity  to  express  themselves  and  submit  any  docu- 
ments desired.  A similar  meeting  was  held  at  Corpus  Christi  July  24. 
On  July  23  the  records,  charter,  etc.,  of  the  Aransas  Pass  Harbor 
Company  were  examined  at  the  city  of  Aransas  Pass. 

The  president  of  the  Aransas  Pass  Harbor  Company  was  requested 
to  furnish  the  Board  with  a complete  history  of  the  company,  giving  the 
work  done  and  the  results  accomplished,  with  detailed  statement  as  to 
cost;  also,  copies  of  acts  of  incorporation  and  charters  under  which  the 
company  has  been  working;  list  of  bonuses  given  to  the  company;  copies 
of  specifications,  agreements,  and  contracts;  complete  statement  of 
bonds  and  stock  issued  by  the  company;  estimate  of  work  yet  to  be 
done;  statement  of  commercial  statistics;  map  showing  location  and 
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character  of  works,  with  changes  and  results  accomplished,  and  any 
additional  facts  the  company  might  wish  to  present  that  would  throw 
light  on  the  question  as  to  the  value  of  these  works  of  improvement  to 
the  Government  of  the  United  States. 

The  report  of  the  president  is  appended,  marked  u A.” 

The  Board  subsequently  met  at  Washington,  September  21  and  22, 
1897,  when  a hearing  was  granted  to  representatives  of  the  company 
from  Baltimore,  Md.  Maps  obtained  from  the  harbor  company,  from 
the  Coast  and  Geodetic  Survey,  and  from  the  United  States  Engineer 
Office,  under  which  the  work  at  Aransas  Pass  had  been  carried  on  in 
the  past,  were  examined,  and  the  subject  investigated  and  discussed  as 
far  as  the  data  on  hand  permitted. 

A member  of  the  Board  went  to  Aransas  Pass  on  October  31,  and 
remained  until  after  the  meeting  of  the  Board  at  Tarpon,  November  16 
to  18,  in  order  to  take  soundings  on  the  bar  and  in  the  channel.  Dur- 
ing this  time  there  was,  after  a day  or  two  had  been  passed  making 
necessary  preparations  and  obtaining  assistants  and  crew,  only  part  of 
one  day  that  satisfactory  soundings  could  be  taken  on  the  bar  on  account 
of  the  roughness  of  the  water.  The  soundings  on  the  bar  and  in  the 
channel  were  taken  and  platted  with  the  assistance  of  Mr.  W.  D.  J enkins, 
chief  engineer  of  the  Aransas  Pass  Harbor  Company. 

A chart  of  the  soundings  is  appended.  (Map  5.) 

The  Board  met  at  Tarpon,  Tex.,  November  16  to  18,  and  held  a final 
meeting  at  Corpus  Christi,  Tex.,  November  19  to  22, 1897. 

GENERAL  DESCRIPTION  OF  ARANSAS  PASS. 

Aransas  Pass  is  on  the  south  coast  of  Texas,  about  175  miles  south- 
west of  Galveston  and  125  miles  north  of  the  mouth  of  the  Rio  Grande. 
The  general  characteristics  of  the  harbors  on  the  coast  of  Texas  are 
described  in  a report  of  a Board  of  Engineers  of  November  11, 1887, 
as  follows: 

These  harboTS  all  have  characteristic  features  in  common.  A sandy  cordon, 
thrown  up  by  the  waves  and  littoral  currents  due  to  winds,  extends  along  the  whole 
shore,  often  forming  a series  of  lagoons  between  itself  and  the  mainland.  The 
rivers  of  Texas  are  small,  and  at  seasons  of  low  water  have  too  insignificant  dis- 
charges to  scour  their  outlets  into  the  Gulf.  The  lagoons,  shallow  and  often  mutu- 
ally connected,  cover  inside  the  passes  extensive  areas;  but  unfortunately  the  tidal 
oscillation  which  supplies  the  only  constant  power  available  for  deepening  the 
passes  through  the  cordon  is  only  about  1 foot  in  height.  Hence  the  volume  of 
tidal  flow  to  and  from  the  lagoons  is  ordinarily  small,  and  the  currents  consequently 
weak,  notwithstanding  the  immense  areas  of  many  of  these  basins.  When,  how- 
ever, long-continued  southeasterly  gales  have  raised  the  water  level  behind  the 
cordon  several  feet,  a sudden  norther  will  force  out  an  immense  volume,  and  in  so 
short  a time  as  to  generate  a current  destructive  to  ordinary  contraction  works. 
(Report  Chief  of  Engineers,  1888,  p.  1299.) 

Aransas  Pass  is  the  outlet  of  Aransas  Bay  to  the  Gulf  of  Mexico. 
The  area  of  the  bay  is  about  80  square  miles.  It  is  connected  with 
Corpus  Christi  Bay  on  one  side  and  with  the  shallow  bays  of  Mesquite, 
St.  Charles,  and  Copano  on  the  other.  The  total  area  is  about  350 
square  miles.  (Report  Chief  of  Engineers,  1888,  p.  1316.)  These  bays 
are  further  connected  by  narrow  passes  with  other  lagoons  and  bays. 

Aransas  Pass  lies  between  the  island  of  St.  Joseph  on  the  north  and 
Mustang  Island  on  the  south,  and  for  many  years  moved  in  a southerly 
direction,  until  it  is  now  3 or  4 miles  south  of  the  southern  end  of 
Aransas  Bay  proper.  The  annual  rate  of  movement  from  1868  to  1878 
was  about  260  feet.  Partial  protection  in  1882  of  the  head  of  Mustang 
Island  reduced  this  to  about  70  feet  a year,  and  work  done  from  1887 
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to  1889  has  prevented  any  further  movement.  (Report  Chief  of  Engi- 
neers, 1888,  pp.  1312-1314.) 

The  depths,  widths,  and  cross  sections  at  the  gorge  o:l  the  pass 
between  St.  Joseph  and  Mustang  islands  have  varied  as  follows: 


Maximum 

depth. 

Width  at — 

Area  of 

Year. 

Surface. 

10  feet 
depth. 

20  feet 
depth. 

cross  sec- 
tion. 

1868  

Feet. 

29 

Feet. 

2, 810 

Feet. 

800 

Feet. 

230 

Sq.  Feet. 
18,  412 

1871 

30 

2,  500 

1, 350 

770 

26,  795 

1878  

27 

3,  040 

850 

460 

21,  700 

1882  

33 

2,  770 

600 

375 

20,  833 

1885  

30 

2, 000 

600 

310 

19,  041 

1887  

38 

1, 785 

750 

500 

17,  250 

1895  

31 

1,500 

650 

430 

19,  500 

1896  : 

45 

1,200 

900 

450 

21, 000 

1897  

45 

750 

625 

550 

19, 000 

These  figures  from  1868  to  1887  are  taken  from  the  Report  of  Chief  of 
Engineers,  1888,  p.  1316,  and  from  chart  in  United  States  Engineer 
Office,  1887.  For  1895  and  1896  they  are  taken  from  maps  furnished 
by  harbor  company,  and  for  1897  from  chart  of  soundings  taken  under 
direction  of  Board  of  Engineers. 

The  exact  width  is  difficult  to  ascertain  on  account  of  the  low,  pro- 
jecting, unstable  point  of  St.  Joseph  Island.  The  cross  section  is 
taken  at  the  narrowest  point  of  the  gorge,  but  the  maximum  depth 
given  is  not  necessarily  at  that  point.  The  map  of  1897  shows  that  at 
a point  several  hundred  feet  nearer  the  Gulf  than  the  narrowest  part 
of  the  gorge  the  width  is  1,000  feet  and  the  area  of  cross  section  only 
16,000  square  feet. 

The  obstruction  to  navigation  is  the  sand  bar  outside  of  the  gorge, 
over  which  the  depth  between  1851  and  1890,  when  the  harbor  com- 
pany was  organized,  has  varied  back  and  forth  between  7 and  10£  feet 
at  mean  low  tide.  This  last  depth  is  given  on  map  of  United  States 
Engineer  Department  of  1885  and  in  Reports  of  Chief  of  Engineers  for 
1885,  p.  1465,  and  for  1886,  p.  1331.  It  is  stated  that  at  times  there 
has  been  12  feet  on  the  bar.  (Report  Chief  of  Engineers,  1879,  p.  931.) 
No  maps,  as  far  as  known,  show  this  depth.  The  channel  across  the 
bar  has  always  been  very  unstable,  shifting  often  in  a short  space  of 
time  from  the  north  to  the  south  breakers. 

The  usual  range  of  tide  is  about  1.1  feet,  but  in  time  of  storms  it  is 
sometimes  increased  to  five  or  six  times  that  amount.  (Report  Chief 
of  Engineers,  1888,  p.  1316.) 

Opposite  the  pass  on  the  inside  lies  a large,  low  island  called  Harbor 
Island,  formed  chiefly  of  mud,  and  therefore  more  permanent  than  the 
sand  islands.  Between  this  island  and  St.  Joseph  Island  is  a deep 
channel,  which  constitutes  the  harbor.  Docks  and  terminal  facilities 
could  best  be  built  on  Harbor  Island,  although  St.  Joseph  Island 
might  possibly  be  used  also  but  not  as  satisfactorily,  on  account  of  the 
distance  to  the  main  shore,  and  its  sand  formation.  The  area  of  the  harbor 
varies  somewhat  from  time  to  time.  W ithin  the  24-foot  curve  it  was  64 
acres  in  1868,  and  97  acres  in  1878  (Report  Chief  of  Engineers,  1888,  p. 
1313),  and  about  60  acres  in  1889  (Report  Chief  of  Engineers,  1890,  p. 
1788).  The  survey  of  the  United  States  Engineer  Department  of  1887 
shows  a channel  of  18-foot  depth  between  Harbor  and  St.  Joseph 
islands,  about  2 miles  long,  with  a general  width  of  about  400  feet; 
about  half  of  this  length  has  a depth  of  20  feet  or  over.  The  company’s 
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maps  of  1895  and  1896,  show  about  the  same  frontage,  with  slightly 
increased  depths.  The  harbor  company  claims  ownership  of  929  acres 
on  Harbor  Island,  extending  on  a narrow  strip  along  the  channel  for  3 
miles,  and  of  about  700  acres  on  lower  end  of  St.  Joseph  Island.  I he 
latter  was  given  as  a bonus  to  the  company,  and  lies  in  alternate  quarter- 
mile  strips  across  the  island.  (Map  No  2 ) Harbor  Island  is  very low 
frequently  overflowed,  and  must  be  filled  m before  it  can  be  used  for 

terminal  facilities.  . 

On  Aransas  Bay,  12  miles  from  the  pass,  is  the  town  ^ Eockport, 

and  at  the  head  of  Corpus  Christi  Bay  the  city  of  °^rPus7^]pf1’^f1J1 
about  5,000  inhabitants.  The  new  city  of  Aransas  Pass,  7 miles  north- 
west of  the  pass,  and  back  of  Harbor  Island,  is  on  a small  bay  called 
Eed  Fish  Bay.  These  places  are  all  on  the  San  Antonio  and  Aransas 
Pass  Eailway,  and  Corpus  Christi  is  also  the  terminus  of  the  Mexican 
National  Eailroad.  A railroad  track  has  been  laid  ^^^ccity  of 
Aransas  Pass  out  toward  Harbor  and  Mustang  islands,  but  as  yet  it 
reaches  only  to  the  channel  leading  from  Corpus  Christi  Bay  to  Aransas 
Pass,  which  channel  goes  around  Harbor  Island,  and  between  the  latter 
and  St.  Joseph  Island.  Only  about  7 to  7|  feet  depth  can  be  earned 
to  Rockport  and  Corpus  Christi,  although  tbe  general  depth  of  Corpus 
Christi  Bay  is  about  14  feet,  and  of  Aransas  Bay  12  feet.  The  other 
bays  are  much  shallower.  A map  of  the  bays  is  appended,  marked 

U]The  possible  commerce  of  the  port  is  given  in  the  appended  report 
of  the  president.  There  is  but  little  commerce  through  the  pass  at 
present.  A weekly  steamer  to  Galveston  has  been  rcccutly  put  on, 
and  has  been  running  for  about  two  months.  Before  1890  there  were 
regular  lines  of  steamers  and  considerable  trade.  A summary  of  the 
commercial  statistics  for  the  years  from  1879  to  1890  is  given  m appendix. 
(Exhibit  B.)  The  falling  off  of  commerce  has  been  due  mostly  to  the 
building  up  of  the  railroads,  as  by  these  means  freight,  especially 
to  and  from  interior  towns,  can  be  handled  with  more  certainty  and 
regularitv.  It  is  claimed  that  the  development  of  Galveston  Harbor 
probably  also  affected  the  commerce  through  Aransas  Pass. 

PROJECTS  AND  WORK  DONE  BY  THE  UNITED  STATES  GOVERNMENT. 

The  first  official  report  upon  the  subject  is  that  by  Lieut.  George  B. 
McClellan,  January  13, 1853.  (Ex.  Doc.,  vol.  2, 1853-54,  p. ,561 ; Report 
Chief  of  Engineers,  1880,  pp.  1260-1261.)  He  states  that  the  channel 
on  the  bar  shifted  in  a week  from  the  north  to  the  south  breakers,  giv- 
ing 9 feet  in  the  new  and  leaving  4 in  the  old  channel.  A report  of 
Lieut.  Commander  H.  S.  Stellwagen,  United  States  Navy,  to  the 
Superintendent  of  Coast  Survey,  of  May  4,  1853,  makes  the  statement 
that  the  channel  was  continually  shifting,  but  generally  gave  about  9 
feet  over  the  bar.  The  maps  of  the  Coast  Survey  of  18ol  and  1853 

S^The  first  attempt  at  improvement  was  made  about  1868,  with  a sub- 
scription of  $10,000  raised  by  the  citizens  of  Rockport.  This  was 
expended  under  the  direction  of  a Mr.  Halliday  in  building  a dike  about 
600  feet  long  on  St.  Joseph  Island,  located  about  one-half  mile  from 
the  indicated  channel  of  1869.  It  was  said  to  have  been  built  of  parallel 
rows  of  triangular  cribs  filled  more  or  less  with  brush  and  stone.  It 
was  claimed  to  have  deepened  the  main  channel  2 feet  by  closing  a 
swash  channel.  It  was  soon  carried  off  by  the  storms.  On  a survey 
made  in  1871  no  sign  of  it  could  be  found.  (Reports  Chief  of  Engineers, 
1871  and  1879.) 
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An  act  of  Congress  of  July  11,  1870,  directed  a survey  to  be  made  of 
the  approaches  to  Corpus  Christi.  This  was  done  under  the  direction 
of  Capt.  C.  W.  Howell,  Corps  of  Engineers,  by  Lieutenant  Woodruff, 
Corps  of  Engineers,  and  included  Aransas  Pass.  Several  plans  of 
improvements  were  suggested  but  none  recommended,  and  no  appro- 
priation was  made.  (Report  Chief  of  Engineers,  1871,  p.  526.) 

By  act  of  June  18, 1878,  an  examination  and  survey  of  Aransas  Pass 
and  Bay  up  to  Rockport  and  Corpus  Christi  was  ordered.  This  was 
made  under  direction  of  Captain  Howell,  by  Mr.  H.  C.  Collins,  assistant 
engineer,  in  the  late  summer  and  autumn  of  1878.  Captain  Howell 
presented  a project  for  the  improvement  of  the  pass,  which  was  sub- 
mitted to  a Board  of  Engineers.  The  project  recommended  by  this 
Board  was  as  follows:  To  extend  parallel  jetties  from  south  end  of  St. 
Joseph  Island  and  the  north  end  of  Mustang  Island,  contracting  the 
width  of  waterway,  and  carried  out  to  a sufficient  distance  to  afford  a 
draft  of  12  feet  at  mean  low  water  over  the  bar,  and  to  construct 
groins  for  the  protection  of  the  head  of  Mustang  Island  up  to  and 
beyond  Turtle  Cove,  in  conjunction  with  a beach  flooring  of  mattresses, 
and  to  plant  trees  upon  St.  Joseph  Island  for  its  protection  against 
abrasion  by  winds.  (Report  Chief  of  Engineers,  1880,  p.  1262.)  These 
jetties  were  to  be  about  3,000  feet  apart,  of  combined  mattresses  and 
stone.  The  estimated  cost  was  $759,185.  General  Newton,  a member 
of  the  Board,  considered  it  would  be  better  to  build  the  Mustang  Island 
jetty  first,  thinking  it  might  prove  sufficient  by  itself. 

Work  was  begun  in  May,  1880,  and  carried  on  from  1880  to  1885 
under  Col.  S.  M.  Mansfield,  Corps  of  Engineers.  The  work  was  done 
generally  under  small  appropriations,  by  hired  labor,  obtaining  the 
stone  and  brush  by  contract;  later  it  was  carried  on  entirely  by  con- 
tract. A storm  in  August,  1880,  carried  off  a large  part  of  the  work. 
In  1883,  the  funds  being  exhausted,  $10,000  was  subscribed  by  citizens 
of  Rockport  and  Corpus  Christi  to  be  spent  under  direction  of  the 
engineer  officer  in  charge.  This  was  applied  to  continuing  the  con- 
tract. When  new  appropriations  became  available  work  was  contin- 
ued, mostly  by  contract,  until  April,  1885,  when  it  was  suspended. 
The  work  then  consisted  of  a protection  to  Mustang  Island  by  seven  groin 
jetties,  a breakwater  and  revetment  along  channel  face  of  the  island, 
sand  fences  on  heads  of  both  islands,  and  a south  jetty,  5,500  feet  long, 
of  which  1,500  feet  was  shore  work  and  4,000  feet  jetty  proper.  The 
inshore  end  was  built  up  to  ordinary  high  water  for  3,300  feet,  the 
remainder  from  3 to  14  feet  below  high  water.  The  jetty  was  con- 
structed of  brush  mattresses  and  stone,  and  the  high  portions  of 
inshore  superstructure  capped  with  piles  and  stones.  (Report  Chief  of 
Engineers,  1886,  p.  1331.)  These  caps  were  intended  to  be  only  tem- 
porary. The  jetty  started  from  Mustang  Island  and  ran  out  to  near 
the  wreck  of  the  steamer  Mary , continuing  by  a sharp  curve  to  the 
north.  The  Mary  was  a sidewheel  steamer  of  the  Morgan  Line,  wrecked 
November  30, 1876.  Its  location  is  shown  on  the  maps  accompanying. 
Even  before  completion  work  was  seen  to  be  settling  badly,  due  prob- 
ably to  the  teredo.  A storm  in  September,  1885,  carried  away  the  top 
works,  and  the  whole  structure  was  injured  by  this  and  other  storms. 
No  north  jetty  was  built. 

The  amount  expended  by  the  Government  up  to  July,  1887,  was— 

Appropriations - $383,  618. 02 

Private  subscriptions 938. 93 

393, 55a  95 

(Report  Chief  of  Engineers,  1887,  p.  1432.) 
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In  view  of  the  injury  sustained  by  the  works,  and  the  lack  of  results, 
a new  survey  was  made  in  March,  1887,  under  direction  of  Maj.  O.  H. 
Ernst,  Corps  of  Engineers.  He  reported  that  the  protection  of  Mus- 
tang Island  had  partially  accomplished  the  object  by  reducing  the 
cutting  to  70  feet  a year,  but  the  works  were  greatly  damaged  and  new 
ones  would  have  to  be  built  to  the  rear;  that  the  single  jetty  had  but 
an  insignificant  effect,  giving  only  8J  feet  depth;  that  the  channel  was 
across  the  jetty,  which  was  in  a dilapidated  condition ; and  that  the 
sand  fences  and  trees  had  entirely  disappeared.  (Report  Chief  of 
Engineers,  1888,  pp.  1313  to  1315.) 

Major  Ernst  submitted  a project  for  two  parallel  jetties  2,000  feet 
apart  out  to  the  20-foot  curve,  the  jetties  to  be  12  feet  wide  on  top  at 
inner  end,  increasing  to  24  feet  at  outer  end,  with  crest  5 feet  above 
mean  low  tide,  built  all  of  stone.  To  protect  Mustang  Island,  riprap  18 
inches  thick  was  to  be  laid  from  high  water  to  bottom  of  channel,  or 
nearly  to  bottom,  and  he  recommended  that  this  riprap  should  be  the 
first  work  done.  Major  Ernst  considered  the  jetties  would  settle  25 
per  cent.  He  estimated  the  cost  as  follows: 


North  jetty 
South  jetty 
Revetment . 


$852, 500 
712,  000 
104, 000 


Total - 1,688,500 

This  project  was  approved  by  a Board  of  Engineers  July  19,  1887. 
The  location  of  the  jetties  was  approved,  subject  to  such  change  as 
further  study  might  show  to  be  expedient.  (Report  Chief  of  Engineers, 
1888,  p.  1318.)  The  Board  recommended  $500,000  should  be  appro- 
priated to  begin  work. 

Work  was  done  for  the  protection  of  Mustang  Island  during  the  next 
two  years  as  funds  became  available.  The  total  length  of  riprap  laid 
was  2,725  feet,  extending  from  high  water  laid  to  the  bottom,  except  at 
the  Gulf  end,  where  it  was  carried  to  24  feet  depth.  For  part  of  the 
distance  the  high-water  mark  was  so  ill  defined  and  so  far  from  low- 
water  mark  that  an  artificial  shore  line  was  developed  by  building  a 
low  wall  of  riprap  and  connecting  it  by  a return  wall  with  the  high 
ground  in  rear.  Five  thousand  four  hundred  and  twenty-eight  (5,428) 
surface  square  yards  of  old  work  were  utilized,  and  77,000  square  yards 
of  new  added.  (Reports  Chief  of  Engineers,  1888-1889.)  This  revet- 
ment was  completed  in  May,  1889.  There  not  being  sufficient  funds  on 
hand  to  warrant  beginning  the  jetties,  work  at  the  pass  was  then  sus- 
pended. 

The  Board  of  Engineers  appointed  by  act  of  Congress  March  2,  1889, 
to  report  on  the  selection  of  a deep-water  harbor  on  the  northwest 
coast  of  the  Gulf  of  Mexico,  recommended  Galveston  Harbor  as  the 
best  adapted  for  the  purpose.  The  Board,  however,  stated : 

The  Board  can  not  therefore  dismiss  the  subject  without  commending  the  harbors 
at  Sabine  and  Aransas  Pass  as  being  worthy  of  great  consideration  and  vigorous 
prosecution  of  the  works  of  improvement  to  obtain  the  results  which  are  expected 
from  the  completion  of  the  present  projects.  (Report  Chief  of  Engineers,  1890, 
p.  1797.) 

In  view  of  the  smallness  of  the  appropriations  that  had  been  made 
from  year  to  year  for  carrying  on  the  work  at  Aransas  Pass,  and  the 
belief  among  the  people  of  the  probability  that  any  large  sums  that 
might  be  appropriated  for  harbor  work  in  the  State  of  Texas  in  the 
immediate  future  would  be  for  the  benefit  of  Galveston  (report  president 
Aransas  Pass  Harbor  Company),  the  Aransas  Pass  Harbor  Company 
was  incorporated,  and  on  May  12, 1890,  Congress  granted  certain  rights 
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and  privileges  to  this  company,  and  the  Government  relinquished  charge 
of  the  work  with  the  fiscal  year  ending  June  30, 1890. 


The  total  appropriations  made  by  Congress  were 
Private  subscriptions 

Total 

Expended - 


(Report  Chief  of  Engineers,  1890,  p.  1811.) 


$581, 250. 00 
9,  938. 93 


591, 188. 93 
550,  416.  58 


40,  772. 35 


The  value  of  the  improvement  as  turned  over  to  the  harbor  company 
is  given  by  Maj.  O.  J.  Allen,  Corps  of  Engineers,  as  follows: 


Old  jetty  from  shore  to  the  wreck  of  the  Mary 
Revetment  on  Mustang  Island 


$68, 400. 00 
163,  307. 41 


Total 


231, 707. 41 


(Letter  to  Chief  of  Engineers,  July  18,  1890.) 

The  revetment  on  Mustang  Island  is,  upon  examination,  found  to  be 
still  in  good  condition.  It  has  entirely  prevented  further  erosion.  The 
portion  of  the  old  jetty  between  the  wreck  of  the  Mary  and  the  shore  is 
mostly  covered  with  sand,  and  probably  has  not  much  deteriorated 
since  1890. 

PROJECTS  AND  WORK  AT  ARANSAS  PASS  BY  PRIVATE  CORPORA- 
TIONS OTHER  THAN  ARANSAS  PASS  HARBOR  COMPANY. 

The  first  corporation  of  which  the  Board  has  information  was  called 
the  Aransas  Boad  Company,  Pryor  Lea,  president,  chartered  under  the 
laws  of  Texas.  The  first  charter  giving  rights  to  build  certain  roads 
from  the  coast  to  the  interior  was  passed  in  1852.  The  rights  and  privi- 
leges granted  were  added  to  by  “An  act  supplemental  to  incorporate 
the  Aransas  Boad  Company,”  passed  September  1, 1856.  Further  acts 
passed  in  1858,  1860,  and  1866,  and  finally  an  act  of  relief  of  March 
28,  1879,  modified  somewhat  these  rights  and  privileges  and  extended 
the  time.  They  have  now  expired.  The  rights  granted  the  company 
were  to  construct  certain  roads  and  bridges  on  the  islands  and  main- 
land, to  build  wharves  and  terminal  facilities,  to  dredge  channels,  and 
to  improve  Aransas  Bar.  The  company  was  to  be  allowed  by  the  State 
to  charge  dues  and  tolls  on  the  wharves,  roads,  and  channels.  It  was 
also  allowed  to  levy  toll  over  the  bar  for  ten  years  after  obtaining  a 
channel  of  9 feet  and  for  five  years  more  for  each  additional  foot,  sub- 
ject to  the  provision  that  if  the  United  States  or  the  State  of  Texas 
should  undertake  to  further  improve  the  bar  and  should  refund  to  the 
company  the  cost  of  the  work,  this  right  of  collecting  toll  should  cease. 
No  work  was  ever  done  on  the  bar  and  no  tolls  collected.  The  3-mile 
levee  from  the  mainland  near  the  city  of  Aransas  Pass  to  the  Corpus 
Christi  channel  was  built  by  this  company  and  some  work  done  on  the 
shore  adjacent  to  acquired  lands. 

The  Port  Aransas  or  Port  Bopes  Company  was  chartered,  under  a 
general  law  of  Texas,  about  1889  or  1890.  The  project  was  to  excavate 
a channel  between  Corpus  Christi  and  the  Gulf,  across  Mustang  Island, 
at  a point  1 mile  south  of  Shamrock  Point,  10  to  12  miles  south  of  Aran- 
sas Pass,  and  where  the  island  is  10,000  feet  wide.  This  channel  was 
to  be  excavated  across  private  property;  it  was  to  be  25  to  28  feet  wide 
and  12  feet  deep,  with  a view  to  an  ultimate  excavation  of  1,000  feet 
width  and  depth  of  30  feet.  (Letter  to  Chief  of  Engineers  from  Maj. 
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C.  J.  Allen,  Corps  of  Engineers,  June  30,  1890.)  Whatever  work  was 
done  has  disappeared. 

The  Aransas  Pass  Improvement  Company  was  incorporated,  under 
the  laws  of  Texas,  in  1888.  The  stock  was  fixed  at  $2,000,000.  The 
purpose,  as  stated  in  charter,  was  to  construct  and  secure  a deep-water 
channel  across  Aransas  Pass,  to  provide  harbor  and  terminal  facilities 
and  connections  with  the  mainland,  and  to  charge  tolls.  The  plan,  as 
stated  by  Mr.  U.  Lott,  president  and  general  manager  of  the  San 
Antonio  and  Aransas  Pass  Railroad,  in  a letter  to  Major  Ernst,  Corps 
of  Engineers,  May  10,  1888,  was  to  build  two  jetties  complete  as  per 
project  of  Major  Ernst,  under  the  direction  of  the  Engineer  Department, 
to  obtain  permission  of  the  War  Department  to  begin  work  at  once, 
and  then  to  frame  a bill  to  be  passed  by  Congress,  making  an  appropri- 
ation payable  to  the  company  upon  completion  of  work  and  mainte- 
nance for  a year.  No  work  on  the  pass  was  done  by  this  company. 

There  have  been,  in  addition,  a number  of  companies  formed  for  work 
within  the  bays.  The  only  work  of  importance  that  has  been  done  has 
been  the  dredging  of  what  is  known  as  the  Morris  and  Cummings  Chan- 
nel. In  1854  an  act  was  passed  by  the  legislature  of  Texas  which 
authorized  the  city  of  Corpus  Christi  to  construct  a channel  between 
the  bays  of  Corpus  Christi  and  Aransas,  and  to  levy  tolls  on  craft 
passing  through  this  channel.  The  fiats  separating  the  two  bays  had 
only  2 to  4 feet  depth.  This  authorization  was  extended  by  various 
acts  passed  from  1856  to  1873,  and  in  addition  a donation  was  made  by 
the  State  of  16  sections  of  640  acres  each  of  land  for  each  mile  of  canal 
built,  not  to  exceed  7 miles  in  all.  A shallow,  tortuous  channel  of  about 
5 feet  depth  and  7 miles  length  was  excavated,  for  which  the  land  was 
given  in  payment. 

The  channel  not  proving  sufficient  the  city  entered  into  a contract 
with  the  firm  of  Morris  & Cummings,  in  accordance  with  which  a chan- 
nel was  excavated  between  the  bays,  8 feet  deep  at  ordinary  tides  and 
100  feet  wide  at  bottom.  The  channel  passes  between  Harbor  Island 
and  the  mainland,  connecting  with  the  pass  around  Harbor  Island, 
andthen  between  the  latter  and  St.  Joseph  Island. 

The  city  of  Corpus  Christi  issued  to  Morris  and  Cummings  $500,000 
of  bonds  and  authorized  the  collection  of  tolls.  The  contract  of  Morris 
and  Cummings,  according  to  the  statement  of  the  attorneys,  has  a time 
limitation,  but  is  nonforfeitable.  The  city  can  suspend  the  collection 
of  tolls  if  at  any  time  the  channel  becomes  of  less  than  the  specified 
width  and  depth.  The  channel  was  opened  in  May,  1874.  It  shoaled 
somewhat  between  1877  and  1881,  when  it  was  again  dug  out.  It  has 
not  at  present,  from  the  statement  of  the  pilot,  its  full  dimensions,  and 
no  tolls  are  collected.  A steamer  drawing  7£  feet  can  pass  through  at 
ordinary  high  tides. 

A company  called  the  Corpus  Christi  Direct  Channel  and  Dock  Com- 
pany was  formed  in  1895  to  dredge  a channel  from  Corpus  Christi  Bay 
to  the  pass,  between  Mustang  aud  Harbor  islands.  The  company 
expects  to  excavate  this  channel  when  the  pass  shall  have  been  perma- 
nently improved. 

ARANSAS  PASS  HARBOR  COMPANY. 

This  company  was  incorporated  on  March  22,  1890,  under  the  laws 
of  the  State  of  Texas,  for  the  purpose  of  digging  deep-water  channels 
on  the  coast  of  Texas,  and  also  for  the  purpose  of  erecting  wharves, 
docks,  etc.  After  incorporation  the  company  was  granted,  by  act  of 
Congress  approved  May  12, 1890,  the  right  to  build  and  own  such  struc- 
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tures  as  it  may  deem  necessary  for  improving  Aransas  Pass  so  as  to 
give  a channel  across  the  outer  bar  with  a depth  of  20  feet.  The  State 
of  Texas  has  by  law  granted  to  this  company  the  right  to  buy  from  the 
State  certain  lands  at  the  rate  of  $2  per  acre.  This  right  to  buy,  how- 
ever, is  dependent  on  the  company’s  securing  20  feet  of  water  over 
Aransas  Bar  by  1899.  The  lands  allotted  to  be  purchased  include  parts 
of  Harbor  and  Mustang  islands. 

The  time  for  securing  the  20-foot  depth  over  the  outer  bar  allowed  to 
the  company  has  been  twice  extended  by  Congress,  by  acts  approved 
January  22, 1894,  and  January  21,  1896;  and  this  time,  as  so  extended, 
does  not  expire  until  January  21,  1899. 

It  is  understood  that  for  the  first  work  done  by  this  company  money 
was  subscribed  by  persons  owning  land  near  by,  for  which  they  received 
stock  at  par.  To  continue  the  work  the  company  raised  money  by  the 
sale  of  their  bonds  and  stock.  The  president  of  the  company  in  his 
report,  appended  hereto  and  marked  “A,”  says: 

In  order  to  interest  capital  in  tlie  enterprise  and  to  give  the  bonds  of  the  company 
a value,  the  people  living  in  the  neighborhood  of  the  proposed  work  made  uncondi- 
tional donations  of  land  to  the  company,  upon  which  they  placed  a value  of  $400,000. 
Of  this  sum,  however,  $100,000  was  not  represented  by  the  land  itself,  but  by  stock 
in  the  Aransas  Harbor  City  and  Improvement  Company. 

After  this  the  bonds  were  sold  at  prices  ranging  from  70  to  30  per 
cent  of  their  face  value,  with  stock  bonuses.  It  is  understood  that  all 
the  money  so  raised  has  now  been  expended  on  the  work,  and  the  com- 
pany has  been  obliged  to  cease  work  without  finishing  in  its  entirety 
the  project  for  obtaining  20  feet  over  the  outer  bar  and  without  obtain- 
ing a greater  navigable  dejith  than  8.5  feet. 

PLAN  OF  IMPROVEMENT  AS  ADOPTED  BY  THE  ARANSAS  PASS  HARBOR 

COMPANY. 

When  the  company  first  took  charge  of  the  improvement  of  the  har- 
bor they  had  no  digested  plan,  as  far  as  the  Board  has  been  able  to  learn, 
but  apparently  feared  the  cutting  away  of  the  head  of  Mustang  Island 
seaward  of  the  riprap  protection  built  by  the  United  States.  They 
devised  the  method  that  was  used  in  the  construction  of  the  south  or 
Nelson  Jetty,  began  work  on  the  head  of  Mustang  Island,  near  the  east 
end  of  the  riprap  work,  and  extended  it  eastward. 

The  channel  deepening  as  this  jetty  was  extended,  the  company,  as 
the  Board  was  informed,  was  encouraged  to  believe  that  they  might 
get  the  hoped-for  depth  by  extending  this  jetty  far  enough  seaward. 
When  the  money  received  from  people  living  near  by,  and  for  which  they 
issued  company  stock,  was  exhausted,  this  work  came  to  an  end  without 
accomplishing  the  hoped-for  result.  The  company  then  looked  abroad 
for  funds  and  endeavored  to  interest  capitalists.  To  do  this  they 
employed  civil  engineers  to  study  the  problem  and  prepare  a project 
and  estimate  for  the  work.  This  was  done,  and  work  was  begun  and 
carried  on  for  some  time  as  advised  by  the  civil  engineers. 

The  plan  adopted,  by  the  advice  of  the  consulting  engineers,  was  the 
construction  of  a single  jetty,  which  is  thus  described  in  a prospectus 
of  the  company : 

This  structure  consists  of  a line  of  works  detached  from  the  shore,  every  portion 
of  which  has  its  special  function  to  perform,  and  which  is  intended  to  utilize  ana 
cooperate  with  the  work  which  has  already  been  done.  The  outer  concavity  is  con- 
structed on  a curve  whose  radius  is  that  which  now  produces  and  maintains  depths 
of  from  30  to  40  feet  when  protected  from  wave  action  and  littoral  dntt,  as  in  tne 
concavity  inside  of  the  pass;  the  middle  or  convex  curve  is  designed  to  concentrate 
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the  ebb  currents  and  increase  their  surface  slope  over  the  bar,  while  its  opposite 
concave  face  will  collect  sand  and  reinforce  that  portion  of  the  work;  the  salient  is 
intended  to  divide  the  flood  currents  during  the  first  quarter  and  aid  the  discharge 
of  the  later  ebb  currents,  while  the  funnel  formed  by  the  breakwater  and  the  shore 
of  St.  Joseph  Island  will  aid  the  influx  of  flood  tide  and  increase  the  efflux  passing 
out  over  the  lower  portion  of  the  bar,  thus  changing  the  condition  of  equilibrium  in 
favor  of  ebb  scour. 

However,  the  form  of  jetty  was  modified  before  work  began,  and  the 
actual  structure  built  is  described  as  follows.  (See  Exhibit  0): 

In  plan  it  will  differ  from  the  usual  form  of  jetty  or  breakwater,  being  detached 
from  the  shore  and  located  on  the  bar  to  the  “ windward”  of  the  chanuei.  Its  axis 
will  be  curved  (compound  and  reverse),  to  produce  reactions  similar  to  those  found 
in  the  concavities  of  streams,  and  having  radii  sufficient  to  maintain  channels  of  the 
requisite  depths,  as  revealed  by  existing  curves  and  their  resulting  depths  of  over  30 
feet,  now  found  inside  the  bar.  It  is  designed  to  fulfill  the  fundamental  conditions 
of  (a)  arresting  the  littoral  drift ; (&)  admitting  the  full  tidal  prism  to  the  interior 
lagoons;  (c)  controlling  the  ebb  currents  and  producing  a reaction  across  the  bar; 
(d)  changing  the  conditions  of  equilibrium  of  flood  and  ebb  currents  in  favor  of  the 
latter,  and  (e)  of  affording  aids  to  navigation  by  a structure  of  only  half  the  length 
of  the  usual  convergent  or  parallel  jetties  in  pairs. 

The  work  will  be  executed  in  two  parts.  The  first  will  consist  of  1,250  feet  of 
completed  breakwater  and  2,500  feet  of  foundation  extension.  The  second  of  5,950 
feet  of  completed  breakwater  and  250  leet  of  foundation  extension.  It  is  to  be  cov- 
ered with  a substantial  apron  of  heavy  blocks,  weighing  from  2 to  5 tons,  carefully 
placed  so  as  to  produce  a permanent  and  substantial  structure. 

The  construction  of  the  proposed  breakwater  as  designed  will  unquestionably 
result  in  securing  navigable  depths  over  the  bar  of  15  feet  for  the  first  part  of  the 
work  and  20  feet  for  the  second. 


wore;  done  at  PASS  BY  ARANSAS  pass  harbor  company. 

The  work  done  by  the  harbor  company  consists  of  two  jetties  and  cer- 
tain auxiliary  work  in  the  channel.  The  first  jetty,  called  south  or 
Nelson  Jetty,  was  built  about  1892.  It  is  built  on  Mustang  Island, 
starting  near  the  company’s  wharf,  on  a curve  concave  to  the  channel 
for  a distance  of  about  1,800  feet,  as  measured  on  the  charts.  It  is  from 
600  to  1,000  feet  nearer  the  channel  than  the  line  of  the  old  Government 
jetty.  It  consisted  of  a row  of  light  cylindrical  wooden  caissons,  7 feet 
in  diameter,  filled  with  sand  and  stone  and  riprapped  to  a certain  extent. 

The  second  and  principal  jetty,  called  the  north  jetty,  was  built 
between  August,  1895,  and  September,  1896.  It  was  designed  by  the 
consulting  engineers  of  the  company,  Prof.  Lewis  M.  Haupt  and  Mr.  H. 
C.  Ripley.  It  was  intended  to  develop  a depth  of  20  feet.  (Letter  from 
Messrs.  Lewis  M.  Haupt  and  H.  O.  Ripley,  June  12,  1895,  appended, 
Exhibit  C.)  This  plan  contemplated  a jetty  about  6,200  feet  long, 
located  as  shown  on  map  appended  (No.  2),  and  consistiug  of: 

First.  A foundation  of  brush  not  to  exceed  2 feet  thick,  covered  with 
stone  3 feet  thick,  and  with  widths  as  follows:  First,  2,000  feet,  40  feet 
wide;  next,  1,700  feet,  50  feet  wide,  and  next,  2,500  feet,  60  feet  wide. 

Second.  A superstructure  having  a top  width  of  10  feet  at  an  eleva- 
tion of  3 feet  above  the  plane  of  mean  low  tide  and  with  side  slopes  of 
horizontal  to  1 vertical.  (Letter  from  consulting  engineers,  June  12, 
1895,  Exhibit  O,  and  letter  from  Mr.  W.  D.  Jenkins,  chief  engineer  of 
harbor  company,  September  19,  1896,  Exhibit  D.) 

The  jetty,  as  laid  out  on  map,  starts  about  1,500  feet  out  from  St. 
Joseph  Island  and  follows  seaward  the  general  direction  of  the  pass 
on  a curve  2,000  feet  in  length  and  with  a radius  of  3,000  feet,  convex 
toward  channel  side;  then  a reverse  curve  2,200  feet  long  with  radius 
of  6,000  feet,  compounded  with  a curve  2,000  feet  long  with  radius  of 
4,000  feet.  This  compound  curve  is  concave  toward  the  channel.  The 


eng  98 97 


1538  REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 

depths  on  the  line  of  the  jetty  were,  before  commencing  work,  generally 
from  9 to  11  feet,  with  an  extreme  depth  of  17.5  feet  at  outer  end  and 
shoaling  at  inner  end  to  5 or  6 feet. 

The  estimate  of  contractor  to  construct  the  complete  work  was 
$285,000.  (Letter  from  Charles  Clarke  & Co.,  June  8, 1895,  Exhibit  E.) 

The  harbor  company  decided  not  to  build  the  jetty  complete  at  once, 
but  to  build  a certain  definite  portion.  It  was  stated  by  the  consulting 
engineers  that  the  construction  of  this  definite  portion  would  unques- 
tionably result  in  securing  navigable  depths  over  the  bar  of  15  feet. 
(Exhibit  C.) 

The  firm  of  Charles  Clarke  & Co.,  of  Galveston,  Tex.,  made,  under 
date  of  July  3,  1895,  a contract  with  Mr.  Brewster  Cameron,  of  Phila- 
delphia (Exhibit  F),  by  which  they  agreed  to  construct  for  a lump 
sum  of  $145,000  a breakwater  all  rock,  or  rock  with  a light  brush 
foundation,  as  follows  (see  map  2) : Starting  from  a point  F on  the  15- 
foot  curve,  about  450  feet  inside  the  outer  end  of  jetty  as  designed, and 
building,  first,  1,000  feet  foundation  from  F to  B;  then  1,250  feet 
completed  breakwater  B to  C;  then  1,500  feet  foundation  C to  D; 
total  length,  3,750  feet,  ending  at  point  where  reverse  curve  begins, 
2,000  feet  outside  of  inner  end,  as  designed.  This  is  the  definite  por- 
tion which,  it  was  stated,  would  secure  a navigable  depth  of  15  feet. 
This  work  was  begun  July  24,  1895,  and  finished  January  22,  1896. 

This  jetty  was  constructed  (letter  of  W.  D.  Jenkins,  January  28, 
1896)  by  laying  mattresses  100  feet  long  and  40  to  50  feet  wide,  made  ot 
fascines  and  poles  bound  with  tarred  yarn;  over  this  was  spread  the 
rock  foundation  3 feet  thick,  50  feet  wide  for  1,750  feet  from  inner 
end,  and  60  feet  wide  for  the  remaining  2,000  feet.  The  stone  was  a 
sandstone  of  good  quality,  average  weight  of  the  greater  part  142£ 
pounds  per  cubic  foot,  and  of  sizes  from  100  to  1,000  pounds,  filled  in 
with  quarry  refuse.  On  this  foundation  was  placed  from  B to  C (1,250 
feet)  a core  built  up  to  low  water  of  similar  stone  covered  with  cap  and 
face  stone  weighing  2 to  10  tons,  so  as  to  give  a top  width  of  10  feet  and 
slopes  of  1£  and  2 horizontal  to  1 vertical.  The  amount  of  stone  placed 
was  35,200  yards,  or  about  36,000  tons,  a loose  yard  being  by  measure- 
ment a little  over  a ton.  The  15  feet  depth  expected  was  not  obtained 
by  this  jetty,  and  the  harbor  company  decided  to  extend  the  work. 

Written  contracts  were  made  between  the  harbor  company  and 
Charles  Clarke  & Co.,  dated  January  6,  1896,  and  March  2, 1896,  and  a 
verbal  extension,  about  July  20,  1896,  in  accordance  with  which  the 
jetty  was  brought  to  its  present  state  of  partial  completion.  The 
foundation  is  laid  from  outer  end  F to  inner  end  E,  a distance  of  5,750 
feet,  60  feet  wide  at  outer  end  and  25  feet  at  extreme  inner  end, 
though  generally  not  less  than  40  feet.  When  this  inner  end  was  laid 
there  was  but  3 or  4 feet  depth  of  water  at  that  point.  On  this  foun- 
dation from  B (a  point  1,000  feet  within  F)  to  C,  1,250  feet,  the  jetty  was 
built  complete;  thence  to  D,  1,500  feet,  the  core  was  put  in  and  the 
capping  partially  placed;  thence  to  E,  2,000  feet,  a portion  of  the  core 
was  laid.  The  superstructure  of  the  jetty  has  settled  and  been  washed 
down  somewhat.  The  material  placed  under  these  latter  contracts  and 
agreement  was  2,000  linear  feet  of  mattress  and  21,200  cubic  yards  of 
stone. 

This  jetty  failed  to  give  any  considerable  permanent  increase  in  depth. 
On  September  12,  1896,  a contract  was  made  with  Mr.  C.  P.  Goodyear, 
in  accordance  with  which  payments  were  to  be  made  conditional  on 
securing  certain  results.  The  contractor  was  required  to  obtain  within 
eighteen  months  and  maintain  for  a year  a channel  not  less  than  150 
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feet  wide  at  tlie  bottom  and  not  less  than  20  feet  deep  at  mean  low  tide 
for  full  width  of  channel.  The  contract  stated  that  a dredged  or  blasted 
channel  would  not  be  a compliance  with  its  terms,  but  that  the  contractor 
should  complete  the  present  uncompleted  breakwater  in  such  manner 
as  to  make  it  effective  to  maintain  a channel  and  build  such  other  spurs, 
jetties,  and  breakwaters  as  might,  in  his  opinion,  be  necessary  to  secure 
and  maintain  the  channel.  The  original  project  of  a single  jetty  was 
thus  apparently  given  up.  The  harbor  company  agreed  to  “pay  to 
the  said  contractor  the  sum  of  five  hundred  thousand  dollars,  of  which 
sum  four  hundred  thousand  dollars  is  to  be  in  cash  and  one  hundred 
thousand  dollars  in  the  first-mortgage  bonds  of  said  harbor  company 
at  their  face  par  value.”  (Exhibit  G.) 

On  March  11, 1897,  a supplemental  agreement  was  made  by  which,  at 
the  request  of  the  contractor,  $20,000  of  bonds  were  paid  to  the  con- 
tractor, and  the  company  further  agreed  to  pay  $10,000  of  such  bonds 
when  a depth  of  10  feet  was  obtained  in  channel  and  not  less  than 

1.000  tons  of  rock  were  placed  in  northern  breakwater,  or  in  lieu  200 
linear  feet  of  a south  wall  built  extending  from  Mustang  Island  to  the 
wreck  of  the  Mary , and  the  same  amount  for  each  additional  foot  depth 
up  to  20  feet  and  equal  additional  amount  placed  in  breakwater  or  built 
in  south  sea  wall. 

The  contractor  did  work  to  the  estimated  extent  of  $15,000,  blasting 
the  channel  with  dynamite  and  placing  sand  bags  near  the  Nelson  Jetty 
to  accumulate  sand. 

The  amount  of  dynamite  used  was  23,350  pounds,  of  which  13,000 
pounds  were  used  to  blow  out  about  500  feet  in  length  of  the  old  Gov- 
ernment jetty,  which  crossed  the  channel  at  an  angle  of  45  degrees,  with 
depths  of  8 to  14  feet,  and  was  considered  as  presenting  an  obstruction 
to  further  deepening.  It  is  not  certain  that  this  jetty  was  all  removed. 
The  contract  has  been  annulled  and  there  is  none  now  in  force. 

CONDITION  OF  WORKS. 

The  south  or  Nelson  jetty  has  been  greatly  damaged  by  storms, 
teredos,  etc.  It  is  in  a very  dilapidated  condition  and  a large  part  gone. 

The  north  jetty  has,  as  stated,  never  been  completed  as  designed. 
The  material  placed  in  the  jetty,  according  to  letter  of  chief  engineer 
of  company,  Mr.  W.  D.  Jenkins,  September  19,  1896  (Exhibit  D),  is 
about  25,500  square  yards  of  mattress  2 feet  thick,  or  approximately 

17.000  cubic  yards,  and  56,400  cubic  yards,  or  57,700  tons,  of  stone. 
Of  the  latter,  9,200  cubic  yards  are  capping  stone,  and  47,200  cubic 
yards  are  foundation  and  core  riprap. 

An  examination  of  the  jetty  in  November,  1897,  shows  its  condition 
to  be  as  follows:  Starting  at  E,  the  inner  end  of  jetty,  for  2,000  feet,  to 
I),  the  core  barely  comes,  at  irregular  points,  to  surface  of  low  water; 
there  are  several  gaps,  one  of  which  has  a width  of  some  200  feet  and 
a depth  of  at  least  8 feet.  From  D,  for  350  feet,  the  jetty  has  a full 
section;  thence  to  B,  2,350  feet,  the  general  level  is  slightly  above  the 
water  surface,  with  the  capping  stones  projecting  irregularly  from  1 to 
3 feet  higher.  A large  part  of  this  (from  O to  B,  1,250  feet)  was  origi- 
nally built  to  full  section,  but  has  been  washed  down  by  the  storms. 
From  B to  the  end,  1,000  feet,  the  foundation  only  has  been  laid;  the 
depths  over  this  foundation  are  from  8 to  14  feet  at  low  water.  The 
sides  of  the  jetty  are  in  many  places  covered  with  sand.  The  stone 
used  in  the  jetty  seems  in  good  condition. 

The  amount  of  material  needed  to  complete  the  jetty  as  projected — 
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that  is  to  say— extend  it  450  feet  seaward,  and  build  up  the  remainder  to 
proper  cross  section,  is,  from  same  letter  of  company’s  engineer,  450  feet 
of  mattress  work  60  feet  wide  and  2 feet  thick,  29,000  cubic  yards  rip- 
rap stone,  and  24,000  cubic  yards  of  block  stone. 

EFFECT  OF  WORKS  CONSTRUCTED  BY  HARBOR  COMPANY. 


The  depth  that  can  be  carried  over  the  bar  has  not  as  yet  been  mate- 
rially, if  at  all,  increased  by  the  works  constructed  by  the  harbor  com- 
pany. The  depths  from  1851  to  1891  varied  from  7 to  10.5  feet,  as  shown 
on  maps  of  the  Coast  and  Geodetic  Survey  and  of  the  United  States 
Engineer  Department.  The  charts  of  the  company’s  soundings  during 
the  period  from  1895  to  1897  give  generally  8 to  9£  feet.  A chart  of 
October,  1895,  gives  an  irregular  line  over  the  bar  of  about  13  feet  depth 
and  one  of  February,  1896,  gives  10  to  11  feet.  At  time  ot  examination 
of  the  Board  in  July,  1897,  it  was  8.8  feet,  and  in  November,  1897,  8.5 
feet.  The  depths  and  contour  lines  are  shown  on  appended  charts  and 

Since  the  building  of  the  jetty  the  position  of  the  channel  seems  to 
have  become  more  constant,  and,  as  shown  by  the  following  table,  the 
width  across  the  bar  to  have  lessened. 

Distances  across  bar  between  contour  lines. 


Date. 

20  feet. 

15  feet. 

12  feet. 

10  feet. 

Authority. 

1Q7K  

Feet. 

5,  400 

Feet. 

Feet. 

2,  812 

Feet. 

2,  500 

A. 

1Q7Q  

6,  000 

3,  593 
2,  650 

2,  800 

A. 

1 QQ7  

4,  700 

2,  300 
2, 000 

B. 



4,  800 

5,  800 

3,  750 
3, 650 

2,  500 

C. 

D. 

2,  050 

(*) 

4, 050 

2,  200 

<*) 

(*) 

E. 

E. 

8,  600 
3, 900 

2,450 

(*) 

1,  600 

(*) 

(*) 

VpAVirnarv  21  1X96  

2,  000 
8,100 

E. 

E. 

E. 

July  8 18%  

4,  650 

2,  400 

1,  500 

A n on  Qt.  ‘28  1 8%  

5, 000 

3,  250 

2, 400 

1,  800 

4,  300 

2, 600 

1, 900 

1,200 

850 

E. 

4, 450 

2,  200 

1,  000 

E. 

E. 

F. 

.Tn  n a 8 18Q7  

4,  650 

2,  400 

1, 000 
1,400 

750 

4,  200 

2, 750 

800 

* Irregular  scattered  contours. 

A.  Report  Chief  of  Engineers,  1888,  page  1315. 

B.  Map  of  United  States  Engineer  Office,  1887. 

C.  Coast  and  Geodetic  Survey,  1891. 

D.  Ripley  survey.  See  map  attached. 

E.  Charts  of  soundings,  furnished  hy  harhor  company.  . 1M7 

F.  Chart  of  soundings,  taken  under  direction  of  Board  of  Engineers  in  November,  18  7. 

In  several  instances  the  soundings  were  not  taken  in  sufficient  num- 
ber to  locate  the  contours  absolutely. 

The  distances  across  the  bar  on  the  charts  are  measured  from  the 
inside  contour  to  the  corresponding  outside  one  beyond  the  end  ot  the 
ietty.  There  is  on  some  charts  a deep  narrow  trench  running  along 
side  of  the  jetty,  which  would  give  considerably  less  distance,  but  this 

would  not  indicate  correctly  the  real  changes  on  the  bar. 

Examining  this  table  there  seems  to  be  a lessening  of  distance  between 
contours  since  the  building  of  the  north  jetty.  The  outside  slope  has 
changed  but  little,  though  varying  somewhat  from  time  to  tnne.  ihe 
change  has  been  in  the  advance  of  the  inner  contours.  The  retrograde 
movement  between  February  and  July,  1896,  as  appears  m the  table, 
was  due  to  a strong  ebb  current  passing  between  the  jetty  and  fot. 
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Joseph  Island.  This  was  stopped  in  part  by  building  up  the  jetty  at 
the  inner  end. 

It  was  thought  by  the  company’s  engineers  and  by  the  contractor, 
Mr.  Goodyear,  that  the  old  Government  jetty  acted  as  a dam  to  prevent 
further  deepening.  This  jetty  was,  therefore,  between  December,  1896, 
and  May,  1897,  blasted  out  over  a length  of  about  500  feet.  This  blast- 
ing was  apparently  followed  by  an  advance  of  the  inside  contours 
between  December,  1896,  and  February,  1897,  but  since  then  the  dis- 
tance between  contours  has  not  much  altered.  The  channel  used  by 
pilots  now  passes  directly  over  the  north  jetty  a few  hundred  feet  from 
outside  end. 

There  does  not  seem  any  probability  that  the  jetty,  as  now  con- 
structed, will  of  itself  secure  and  maintain  any  considerable  increase 
of  depth  in  a navigable  channel  of  proper  width. 

COST  OF  WORKS  CONSTRUCTED  BY  THE  HARBOR  COMPANY. 

The  expenditure  as  given  in  the  report  of  the  president  of  the  com- 
pany (Exhibit  A4)  is,  with  interest  up  to  January  1, 1898: 


Nelson  (or  south)  Jetty $107, 469. 74 

N orth  j etty 294,  084. 44 


401, 554. 18 

In  addition,  $123,000  were  expended  in  payment  of  taxes,  purchase 
and  construction  of  terminal  railways,  protection  of  its  properties,  pay- 
ments of  debts,  purchase  of  part  of  Harbor  Island,  and  incidental 
expenses.  The  amount  stated  in  report  as  actually  paid  out  for  build- 
ing the  Nelson  Jetty  prior  to  January  1,  1895,  was  $53,834.17.  The 
remaining  amount  comprises  interest,  salaries  of  officers,  and  debts 
partially  paid.  Whether  these  debts  were  for  engineering  construction 
or  not  is  not  stated. 

On  the  north  jetty  the  amount  actually  paid  the  contractors  is  given 
in  report  of  the  president,  in  round  numbers,  as  $235,000.  The  exact 
amount,  from  examination  of  contracts,  would  be  $224,926.16.  Adding 
the  engineering  salaries  and  expenses,  $14,943.71,  as  given  in  report  of 
the  president,  would  bring  the  sum  to  about  $240,000  or  $250,000. 

The  material  in  the  structure,  as  before  stated,  is: 

Cubic  yards. 

Riprap  and  core  stone 47  246 

Capping  stone ' 9^183 

Mattress  work,  approximate 17  000 

In  the  last  contract  made  by  the  Government  for  the  construction  of 
the  jetty  at  Aransas  Pass,  known  as  the  Government  jetty  (contract 
with  A.  M.  Shannon  & Co.,  August  27,  1884;  Report  Chief  of  Engi- 
neers, 1885,  p.  1466),  the  prices  were  $2.70  per  cubic  yard  for  brush 
mattress  and  $4.40  per  cubic  yard  for  stone.  The  jetty  was  formed  of 
alternate  layers  of  mattress  work  and  stone.  Applying  these  prices  to 
the  company’s  work  would  give  $45,900  for  mattress  work  and  $248,300 
for  the  stone,  or  $294,200  in  all  as  the  cost  of  the  jetty. 

The  jetties  now  building  at  Galveston,  Tex.,  are  made  all  of  stone, 
with  a sandstone  core  and  granite  capping.  The  contract  price  is  $2.35 
per  ton  for  the  sandstone  and  $4  to  $4.40  per  ton  for  the  granite. 
(Report  Chief  of  Engineers,  1891,  p.  1879.)  The  same  contractor  bid 
from  $2.50  to  $2.80  per  ton  for  sandstone  blocks.  For  the  stone  used 
at  Aransas  Pass  this  would  give  about  $2.50  per  yard  for  the  core  stone 
and  $2.80  for  the  capping.  Taking  the  cost  of  the  mattress  work  as 
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above,  would  make  a total  of  about  $190,000  as  the  cost  of  constructing 
tbe  jetty.  These  figures  do  not  include  office  expenses. 

Two  hundred  and  fifty  thousand  dollars  would,  therefore,  seem  a fair 
estimate  of  what  it  would  have  cost  the  United  States  to  have  built 
this  jetty,  but  according  to  the  projects  that  have  been  approved  for 
the  improvement  of  this  pass  it  would  never  have  been  built  by  the 
United  States. 

To  complete  the  jetty  the  quantities  as  above  stated  are: 

Mattress  work,  60  feet  wide  and  2 feet  thick linear  feet..  450 

The  cost  of  completion  according  to  contract  price  of  second  contract 
with  Charles  Clarke  & Co.,  of  $16.25  per  linear  foot  of  apron  extension, 
which  includes  3 feet  of  stone,  and  $4  per  yard  for  stone  on  this  foun- 
dation, would  amount  to  $205,000.  These  figures  are  taken  from  the 
only  one  of  the  contracts  between  Charles  Clarke  & Co.  and  the  har- 
bor company  where  a price  for  mattress  work  is  given,  and  are  for  a 
mattress  narrower  than  would  be  required  to  complete  the  jetty,  .and 
laid  in  much  shallower  water.  The  cost  of  completion  with  all  stone, 
according  to  prices  bid  for  Galveston  Harbor  jetty,  would  be,  approx- 
imately, $145,000.  If  granite  capping  is  used,  the  cost  would  be  about 
$250,000. 

VALUE  TO  THE  GOVERNMENT  OF  TIIE  WORKS  OF  THE  ARANSAS 

PASS  HARBOR  COMPANY  FOR  THE  IMPROVEMENT  OF  ARANSAS 

PASS,  TEXAS. 

If  the  General  Government  does  not  intend  to  improve  Aransas  Pass, 
then  of  course  there  can  be  no  value  to  it  of  the  works  built  and  par- 
tially built  for  the  purpose  of  deepening  the  channel  across  this  bar, 
which  have  produced  no  greater  depths  than  were  found  before  these 
works  were  constructed. 

The  Board,  however,  is  thoroughly  satisfied  that  the  importance  of 
this  harbor,  as  shown  by  many  reports  heretofore  made,  is  so  great  that 
the  General  Government  will  certainly  undertake  and  carry  to  comple- 
tion the  work  necessary  for  improving  Aransas  Pass. 

Before  any  work  was  done  by  the  company  a project  for  the  improve- 
ment of  the  pass  was  proposed  with  a view  of  obtaining  a depth  over 
the  bar  of  20  leet  at  mean  low  water.  This  project  dealt  with  the 
problem  as  it  was  at  that  time,  1887,  and  there  was  no  material  change 
in  the  conditions  when  the  company  began  work,  except  that  the  head 
of  Mustang  Island  had  been  revetted.  This  project  was  devised  by 
Maj.  O.  H.  Ernst,  Corps  of  Engineers,  and  may  be  found  in  Eeport  of 
the  Chief  of  Engineers  for  1888,  pages  1312-1318.  This  project  pro- 
posed the  use  of  two  jetties,  one  springing  from  Mustang  Island  and 
the  other  from  St.  Joseph  Island.  Major  Ernst  does  not  give  in  his 
plan  estimates  of  material  for  the  jetties,  but  gives  a general  estimate 
of  their  cost,  which  would  be  materially  reduced  at  present  prices. 
This  general  project  of  two  parallel  jetties,  one  from  St.  Joseph  and 
the  other  from  Mustang  Island,  received  the  indorsement  of  The  Board 
of  Engineers  and  the  Chief  of  Engineers  in  1887,  and  of  the  Board  on 
a Deep  Harbor  for  the  Northwest  Coast  of  the  Gulf  of  Mexico  in  1889. 
(See  Reports  Chief  of  Engineers,  of  1888,  p.  1319,  and  of  1890,  pp. 
1794,  1797.) 

This  Board  believes  that  the  plan  above  referred  to  was  the  proper 
method  of  improving  this  pass  to  its  full  capacity.  The  jetties  run 
approximately  at  right  angles  to  the  bar  and  allow  of  extensions  here- 
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after  if  necessary.  The  exact  direction  of  the  jetties  can  be  modified 
during  the  progress  of  the  work  so  as  to  make  the  entrance  as  easy  as 
possible.  They  protect  the  channel  from  sand  drifting  into  it  from 
either  the  north  or  the  south,  and  vessels  entering  between  them  are  to 
a great  extent  protected  from  cross  currents  and  waves  while  required 
to  keep  in  a comparatively  narrow  channel.  As  the  channel  is  protected 
from  drifting  sand  on  both  sides,  it  is  comparatively  easy  to  obtain 
and  keep  open  a deep  channel  by  occasional  dredging.  The  entrance 
can  be  kept  at  a width  sufficient  to  provide  for  the  free  admission  of 
the  flood  tide,  without  diminishing  the  available  space  for  handling 
light-draft  sailing  vessels. 

The  Aransas  Pass  Harbor  Company,  instead  of  carrying  out  the  Gov- 
ernment plan,  adopted  one  entirely  in  conflict  with  it,  and  prosecuted 
with  vigor  the  portion  of  it  which  their  engineers  said  would  produce 
15  feet  of  water,  completing  it  in  six  months.  As  the  expected  results 
were  not  obtained,  they  did  some  50  per  cent  more  work  without  get- 
ting the  15  feet.  After  having  thus  done  about  three-fourths  of  the 
work  necessary,  according  to  their  engineers,  to  get  20  feet,  and  at 
least  50  per  cent  more  than  required  to  get  15  feet,  without  securing 
any  practical  permanent  improvement  of  the  channel,  the  company 
appear  to  have  lost  faith  in  their  own  plans,  as  they  then  made  a con- 
tract for  securing  a 20-foot  channel  at  a price  fully  60  per  cent  greater 
than  the  entire  original  cost  of  their  reverse  curve  breakwater  as 
estimated  and  bid  for  by  the  contractor,  who  had  now  completed  more 
than  half  of  it.  Under  this  new  contract  the  contractor  could  build 
what  jetties  he  pleased,  and  was  to  be  paid  nothing  until  he  obtained 
and  secured  for  a year  the  desired  20  feet.  This  contract  was  soon 
abandoned,  as  has  been  heretofore  stated.  It  is  possible  that  the  com- 
pany may  do  some  dredging  in  the  future,  which  will  necessarily  be  of 
a temporary  nature,  if  of  sufficient  width,  as  there  is  no  southern  jetty 
to  protect  the  channel  from  the  sand  coming  from  the  south. 

In  the  future  improvement  of  this  pass  it  is  impossible  to  ignore  the 
existing  structures.  The  reverse  curve  breakwater  built  by  the  Aran  sas 
Pass  Harbor  Company  is  so  located  as  to  prevent  carrying  out  the 
Government  project  for  this  improvement  except  by  removing  the 
breakwater,  as  it  diagonally  crosses  the  space  between  the  proposed  jet- 
ties. (See  Map  No.  2.)  Its  removal  would  be  so  costly  that  it  appears 
probable  that  it  will  be  found  advisable  to  take  up  only  the  outer  por- 
tion of  the  present  work  and  utilize  the  remainder  as  a part  of  a north- 
ern jetty,  in  connection  with  a southern  one.  The  width  between  these 
jetties  would  be  much  less  than  advisable  if  the  present  breakwater 
were  out  of  the  way — in  fact,  not  more  than  one-half  of  the  width  pro- 
posed by  Major  Ernst — and  therefore  the  objectionable  opening  between 
the  present  curved  breakwater  and  St.  Joseph  Island  might  have  to 
be  left  to  prevent  cutting  off  the  tidal  inflow.  It  is  possible,  too,  that 
the  remains  of  the  Nelson  Jetty,  or  a part  of  it,  may  have  to  be  removed 
in  order  to  let  a portion  of  Mustang  Island  wash  away  rapidly,  so  as  to 
get  more  width  between  it  and  the  curved  breakwater. 

While  the  improvement  of  this  pass  has  been  greatly  complicated  by 
the  works  constructed  by  the  Aransas  Pass  Harbor  Company,  and  the 
pass  will  never  be  as  good  as  it  would  have  been  had  these  works  never 
been  constructed,  still  this  Board  believes  that  with  a careful  study  of 
the  problem  a plan  of  improvement  can  be  devised  that  will  give  for  a 
reasonable  cost  quite  a good  entrance  in  which  a channel  of  navigable 
width  with  20-foot  depth  at  mean  low  water  can  be  maintained  by  the 
aid  of  inexpensive  dredging.  Such  a plan  would  doubtless  remove  a 
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small  part  of  the  curved  breakwater  and  utilize  the  balance.  It  would 
cost  less  than  the  approved  Government  plan,  but  it  would  not  be  so 
good.  Still  the  harbor  is  such  an  important  one  that  in  spite  of  the 
injury  to  it  by  this  work  the  Board  is  of  the  opinion  that  it  is  worthy 
of  immediate  improvement. 

In  consideration  of  all  these  facts  the  Board  is  of  the  opinion  that  the 
value  to  the  Government  of  the  works  of  the  Aransas  Pass  Harbor 
Company  for  the  improvement  of  Aransas  Pass,  Tex.,  is  nothing. 

CONCLUSIONS  OF  THE  BOARD. 

After  a personal  examination  of  Aransas  Pass  and  the  works  of  the 
Aransas  Pass  Harbor  Company,  and  after  consideration  of  all  the 
information  that  they  could  obtain,  the  Board  has  arrived  at  the  follow- 
ing conclusions : 

First.  The  depth  of  water  on  the  bar  at  the  time  of  their  examination. — 
The  personal  examination  was  made  July  20,  1897,  when  a depth  of  8.8 
feet  at  mean  low  water  was  found.  By  soundings  made  under  the  per- 
sonal supervision  of  one  member  of  the  Board  in  November,  1897,  the 
depth  found  was  8.5  feet,  when  reduced  to  mean  low  water. 

Second.  The  character  of  the  work  done  and  the  cost  of  the  same. — The 
work  may  be  divided  into  three  parts: 

(1)  The  building  of  the  south  or  Nelson  Jetty.— This  work  was  tempo- 
rary in  its  character  and  cheaply  done,  and  it  is  now  quite  dilapidated. 
It  cost  $53,834.17.  (2)  The  partial  building  of  the  north  jetty. — This 

work  is  well  done  and  the  material  used  is  of  good  quality.  The  cross 
section  of  this  jetty  might  with  advantage  have  been  made  larger.  The 
cost  of  this  jetty,  so  far,  has  been  about  $250,000.  (3)  Blasting  with 

dynamite  and  building  sand  catches  near  eastern  end  of  the  south  or  Nel- 
son Jetty. — The  character  of  this  work  was  temporary,  and  if  it  had  any 
effect  in  permanently  deepening  the  channel  this  effect  has  been  very 
slight.  The  cost  to  the  company  was  $2,250  and  twenty  $1,000  bonds 
of  the  company. 

Third.  The  character  and  cost  of  any  unfinished  work  contracted  to  be 
done  by  said  company. — There  is  no  work  now  contracted  for  and 
unfinished. 

Fourth.  The  value  to  the  Government  of  all  work  done  or  contracted  to 
be  done  by  said  company  for  the  purpose  of  deepening  said  channel  or 
removing  said  bar. — The  Board  is  of  the  opinion  that  the  work  done  by 
the  company  for  the  purpose  of  deepening  the  channel  or  removing  the 
bar  at  Aransas  Pass,  Texas,  is  of  no  value  to  the  Government.  There 
is  no  work  contracted  to  be  done  for  this  improvement. 

Fifth.  Such  other  information  as  they  (the  Board ) may  deem  essential 
to  be  known  to  Congress  in  making  provision  for  the  purchase  of  said 
ivorks  by  the  United  States  Government. — The  Aransas  Pass  Harbor 
Company  was  granted  certain  rights  and  privileges  by  act  of  Congress 
of  May  12,  1890,  provided  they  increased  the  depth  of  water  over  the 
bar  to  20  feet  by  May  12,  1895.  The  time  for  getting  this  depth  of 
water  and  retaining  their  rights  and  privileges  was  extended  twice  by 
Congress,  by  acts  of  May  22,  1894,  and  January  21,  1896,  until  Janu- 
ary 21, 1899.  In  both  of  these  later  acts  the  privilege  of  repealing  the 
laws  has  been  reserved  by  Congress. 

To  carry  on  the  work  of  improvement  the  company  raised  money  by 
sale  of  their  bonds  and  stock.  The  value  of  these  securities  depended 
on  the  franchises  and  donated  lands  owned  by  the  Aransas  Pass  Harbor 
Company  and  allied  companies,  and  upon  securing  a 15  or  20  foot  chan- 
nel over  the  bar,  and  not  on  the  structures  built  for  the  improvement 
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of  said  bar.  While  the  value  of  these  securities  depends  on  the  deepen- 
ing of  the  Aransas  Pass  channel,  it  is  in  nowise  dependent  on  whether 
this  deepening  is  secured  by  the  harbor  company  or  by  the  General 
Government,  except  that  the  company’s  right  to  purchase  from  the 
State  of  Texas  certain  lands  depends  on  the  company  gaining  the 
depth  of  water  by  January,  1899.  It  will  thus  be  seen  that  if  the 
General  Government  takes  up  and  carries  to  completion  the  proposed 
improvement  of  Aransas  Pass  the  securities  of  the  harbor  company  will 
be  made  practically  as  valuable  as  they  would  have  been  if  the  com- 
pany had  carried  on  the  works  to  completion  at  their  own  expense. 

The  Board  desires  to  express  its  thanks  to  the  officers  of  the  harbor 
company  for  their  kindness  and  assistance,  especially  to  Mr.  W.  Gun- 
bar  Jenkins,  chief  engineer  of  the  company.  Mr.  Jenkins  has  been 
unremitting  in  assisting  the  Board  in  every  way  possible. 

Appended  hereto  is  a list  of  the  papers,  maps,  etc.,  which  accompany 
this  report. 

Bespectfully  submitted. 

Henry  M.  Robert, 
Colonel , Corps  of  Engineers, 
Wm.  T.  Rossell, 

Major , Corps  of  Engineers, 
John  Biddle, 

Captain , Corps  of  Engineers, 

The  Secretary  of  War. 

(Through  Brig.  Gen.  John  M.  Wilson,  Chief  of  Engineers,  U.  S.  A.) 
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Map  8, — Aransas  Pass,  Coast  and  Geodetic  Survey,  1891. 


[First  indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 

December  2,  1897. 

Respectfully  forwarded  to  the  Secretary  of  W ar. 

John  M.  Wilson, 

Brig.  Gen.,  Chief  of  Engineers, 

U.  S.  Army. 
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REPORT  OF  PRESIDENT  ARANSAS  PASS  HARBOR  COMPANY. 

San  Antonio,  Tex.,  September  7, 1896. 

The  Aransas  Pass  Harbor  Company  was  incorporated  on  the  22d  day  of  March, 
1890,  under  a general  law  of  the  State  of  Texas  authorizing  the  incorporation  of 
companies  for  the  purpose  of  digging  deep-water  channels  on  the  coast  of  Texas, 
and  also  for  the  purpose  of  erecting  wharves,  docks,  etc. 

The  purposes  of  the  corporation,  as  expressed  in  its  charter,  are  for  the  con- 
structing, owning,  and  operating  deep-water  channels  from  the  waters  of  the 
Gulf  of  Mexico  along  and  across  Aransas  Pass,  and  along  and  across  Nueces  and 
Aransas  bays,  and  the  channels  and  inlets  thereof,  and  constructing,  owning,  and 
operating  docks,  wharves,  entrances,  moorings,  approaches,  and  ways  into,  on, 
and  across  said  pass,  bars,  and  channels  and  the  surrounding  and  neighboring 
mainlands  and  islands-,  and  for  the  construction,  use,  and  enjoyment  of  such 
warehouses,  stores,  and  sheds  as  may  be  necessary  for  receiving  and  discharging 
freights,  goods,  wares,  and  merchandise,  and  the  proper  protection  and  preserva- 
tion thereof.  And  to  provide  facilities  for  vessels  and  boats  entering  said  Aransas 
Pass  Harbor  for  dockage,  and  receiving  and  discharging  cargoes  and  passengers, 
and  to  charge  and  collect  tolls  and  wharfage  therefor. 

The  principal  office  of  the  corporation  is  San  Antonio,  Bexar  County,  Tex.  The 
term  of  the  corporation  is  fifty  years,  and  the  amount  of  its  capital  stock  $2,000,000, 
divided  into  20,000  shares  of  $100  each.  A copy  of  this  charter  is  attached,  and 
marked  “ Exhibit  A 1.”  The  act  under  which  it  is  incorporated  confers  upon  it 
the  following  powers: 

Generally:  To  construct,  own,  and  operate  deep-water  channels  from  the  waters 
of  the  Gulf  of  Mexico  along  and  across  any  of  the  bays  on  the  coast  of  Texas  to 
the  mainland,  for  the  purposes  of  navigation  and  transportation,  and  to  construct, 
own,  and  operate  docks  on  the  coast  of  Texas  for  the  protection  and  accommoda- 
tion of  ships,  boats,  and  all  kinds  of  vessels  for  navigation  and  their  cargoes. 

As  a channel  company:  (1)  To  cause  such  examination  and  survey  for  its  pro- 
posed channel  to  be  made  as  may  be  necessary  to  the  selection  of  the  most  advan- 
tageous route  for  such  purpose  by  its  officers,  agents,  or  servants  to  enter  upon 
any  of  the  waters  of  such  bays,  and  upon  any  of  the  lands  of  this  State  or  of  any 
person. 

(2)  To  take  and  hold  such  voluntary  grant  of  real  estate  and  other  property  as 
shall  be  made  to  it  to  aid  in  the  construction  and  maintenance  of  its  deep-water 
channel  and  works  pertinent  thereto. 

(8)  To  construct  its  channel  across,  along,  through,  or  upon  any  of  the  waters 
of  the  bays  within  the  jurisdiction  of  this  State,  and  so  far  into  the  mainland  as 
may  be  necessary  to  reach  a place  for  its  docks  that  will  afford  security  from 
cyclones,  storms,  swells,  and  tidal  waves,  with  such  depth  as  may  suit  its  conven- 
ience and  the  wants  of  navigation — not  less  than  10  feet,  and  a width  of  not  less 
than  40  feet. 

(4)  To  furnish  to  vessels  and  boats,  adapted  to  the  purpose,  facilities  for  navi- 
gating in  and  along  the  entire  length  of  its  channels,  and  to  charge  and  collect  a 
toll  therefor,  to  be  prescribed  and  established  by  its  by-laws,  not  to  exceed  1 per 
cent  per  barrel  bulk  of  the  capacity  of  each  vessel  for  each  mile  of  the  length  of 
its  channel  used  by  the  vessel  going  either  way. 

(5)  To  borrow  such  sums  of  money  as  may  be  necessary  for  constructing,  finish- 
ing, or  operating  its  channel,  and  to  issue  and  dispose  of  its  bonds  for  any  amount 
so  borrowed,  and  to  mortgage  its  corporate  property  and  franchises  to  secure  the 
payment  of  any  debt  contracted  for  the  purposes  aforesaid:  Provided , That  dam- 
ages for  any  property  appropriated  by  such  corporation  shall  be  assessed  and  paid 
for  as  is  provided  for  in  case  of  railroads. 

(6)  To  enter  upon  and  condemn  and  appropriate  any  lands  of  any  person  or 
corporation  that  may  be  necessary  for  the  uses  and  purposes  of  such  channel  cor- 
poration, the  damages  of  any  property  thus  appropriated  to  be  assessed  and  paid 
for  in  the  same  manner  as  provided  by  law  in  the  case  of  railroads:  Provided , That 
no  damages  shall  be  assessed  against  or  paid  by  it  for  any  portion  of  the  route  of 
its  channel  embraced  within  and  covered  by  the  waters  of  any  bay  on  the  coast  of 
this  State,  nor  for  any  portion  of  any  island  belonging  to  the  State,  that  may  be 
requisite  and  necessary  to  the  construction  and  successful  operation  of  its  chan- 
nel: And  provided  further,  that  its  right  of  way  shall  be  the  actual  width  of  its 
channel,  and  not  more  than  300  feet  in  width  on  each  side  of  it:  Provided,  That 
when  the  land  sought  to  be  condemned  under  this  act  is  arable  land,  such  right 
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of  way  shall  not  extend  farther  than  150  feet  on  each  side  from  the  edge  or  bound- 
ary of  said  channel. 

(7)  To  construct,  own,  and  operate  its  channel  so  far  into  the  waters  of  the 
Gulf  of  Mexico  as  may  be  necessary  to  obtain  an  adequate  depth  of  water  at  its 
Gulf  entrance  to  facilitate  the  ingress  and  egress  of  such  vessels  as  may  navigate 
the  same,  in  so  far  as  this  State  may  have  the  power  to  grant  such  right,  and  which 
shall  be  in  subordination  to  that  of  the  Government  of  the  United  States  in  as 
far  as  that  Government  has  the  constitutional  power  to  control  the  same. 

As  a wharf  company:  (1)  To  purchase,  take,  and  hold  such  land  or  real  estate 
as  shall  be  necessary  for  the  construction  of  its  docks,  approaches,  entrances, 
moorings,  and  ways,  and  the  construction,  use,  and  enjoyment  of  such  ware- 
houses, stores,  and  sheds  as  may  be  necessary  to  the  receiving  and  discharging  of 
freights,  goods,  wares,  and  merchandise,  and  the  proper  protection  and  preserva- 
tion thereof:  Provided , That  no  such  dock  corporation  shall  ever  have  the  right  or 
power  to  take  or  condemn  to  its  own  use  any  private  proverty  without  the  free 
consent  of  the  owner  thereof,  expressed  by  a sufficient  deed  in  writing. 

(2)  To  construct  its  dock  or  docks  in  such  manner  and  of  such  size  and  depth 
as  it  may  deem  meet  and  proper  to  suit  the  convenience  of  such  vessels  as  may 
see  fit  to  use  and  occupy  the  same,  and  to  collect  from  the  vessels  using  same, 
or  from  their  masters, owners,  or  consignees,  such  sum  or  sums  for  the  use  thereof 
as  may  be  authorized  by  its  by-laws  and  agreed  to  by  such  masters,  owners,  or 
consignees. 

(3)  To  borrow  such  sums  of  money  as  may  be  necessary  for  constructing,  com- 
pleting, or  operating  its  dock  or  docks,  and  to  issue  and  dispose  of  its  bonds  for 
such  amount  so  borrowed,  and  to  mortgage  its  corporate  property  and  franchises  to 
secure  the  payment  of  any  debt  contracted  for  the  purposes  aforesaid. 

(4)  To  purchase,  take,  and  hold  such  land  or  real  estate  as  shall  be  necessary 
for  the  construction,  maintenance,  and  operation  of  its  harbor  approaches,  en- 
trances, and  ways  thereto,  and  the  construction  of  wharves,  piers,  and  warehouses. 

(5)  To  construct,  own,  and  maintain  its  harbor  by  building  piers  and  break- 
waters so  far  into  the  Gulf  as  may  be  necessary  to  obtain  sufficient  depth  of  water 
to  facilitate  the  ingress  and  egress  and  the  safety  while  in  port  of  such  vessels  as 
may  enter  the  same,  in  so  far  only  as  the  State  may  have  the  power  to  grant  such 
right,  which,  however,  shall  be  exercised  subject  and  in  subordination  to  the  Gov- 
ernment of  the  United  States  in  so  far  as  it  may  have  constitutional  power  to 
control  the  same. 

(6)  To  provide  facilities  for  vessels  and  boats  entering  its  harbor  for  anchorage, 
receiving  and  discharging  cargoes  and  passengers,  and  to  charge  and  collect  fair 
and  reasonable  tolls  and  wharfage  therefor,  to  be  prescribed  by  its  by-laws. 

(7)  To  borrow  money  in  such  amounts  and  on  such  terms  as  may  be  necessary 
for  constructing  and  finishing  or  operating  its  harbor  or  piers,  and  to  issue  and 
dispose  of  its  bonds  for  any  amount  so  borrowed,  and  to  mortgage  its  corporate 
franchises  to  secure  the  payment  of  any  debt  contracted  for  the  purposes  aforesaid. 

(8)  For  each  and  every  charter,  amendment,  or  supplement  thereto  taken  out 
under  this  chapter,  a fee  of  $100  shall  be  paid  to  the 'secretary  of  state,  for  the 
use  and  benefit  of  the  State,  which  shall  be  paid  when  the  charter,  amendment, 
or  supplement  thereto  is  filed  for  record. 

(9)  All  rates,  tolls,  or  charges  made  by  any  corporation  formed  under  the  pro- 
visions of  this  act  shall  be  subject  to  the  right  of  the  legislature,  from  time  to 
time,  to  alter,  revise,  change,  or  amend. 

Under  an  act  of  the  legislature  of  Texas,  passed  at  the  session  of  1897,  the  fur- 
ther power  is  conferred  on  the  company  to  purchase  from  the  State  the  whole  of 
Harbor  Island,  except  the  quarantine  grounds  and  light-house  grounds,  at  $2  per 
acre,  payable  in  installments.  Also,  to  purchase  shallow  bays,  coves,  and  inlets 
within  one-half  mile  of  any  channel  said  company  may  dig.  This  act  requires  the 
company  to  obtain  a 20-foot  channel  across  the  bar  by  January  1, 1899,  and  main- 
tain it  two  years  thereafter,  in  order  to  obtain  the  benefit  of  its  provisions,  and 
provides  that  channels  dug  shall  be  free.  A copy  of  this  act  is  attached  and 
marked  “Exhibit  A 2.” 

On  the  12th  day  of  May,  1890,  an  act  of  Congress  was  passed  authorizing  the 
company  to  construct,  own,  and  operate  such  permanent  and  sufficient  jetties  and 
breakwaters  and  such  additional  works  as  are  necessary  to  create  and  permanently 
maintain  a navigable  channel  across  the  outer  bar  obstructing  the  entrance  to 
Aransas  Pass  Harbor,  and  so  far  into  the  bays  and  navigable  waters  as  might  be 
necessary  to  reach  a place  that  would  afford  ample  dockage  and  protection  from 
storms,  etc.,  and  for  that  purpose  the  company  was  authorized  to  construct  in  the 
Gulf  of  Mexico,  and  in  and  across  the  bays  and  navigable  waters  adjacent  thereto, 
such  walls,  jetties,  dikes,  levees,  and  other  structures,  and  employ  such  boats, 
rafts,  bridges,  and  appliances  as  they  might  deem  necessary  in  the  prosecution  of 
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said  work.  The  time  within  which  its  benefits  could  be  secured  was  limited  by  the 
terms  of  the  act,  and  it  was  further  stipulated  therein  that  at  any  time  after 
the  improvements  and  works  had  been  completed,  and  a depth  of  20  feet  obtained, 
the  United  States  should  have  the  right  to  pay  to  the  company  or  its  assigns,  suc- 
cessors, or  legal  representatives  the  value  of  the  work  constructed  under  said  act 
or  under  or  by  virtue  of  any  authority  granted  by  the  State  of  Texas,  and  that  on 
such  payment  being  made  by  the  United  States  all  right  to  said  work  on  the  part 
of  said  parties  should  cease;  but  that  nothing  in  the  act  should  be  so  construed  as 
to  compel  the  Government  to  take  possession  of  and  pay  for  said  work  unless  so 
desired.  It  was  stipulated  in  the  act  that  the  navigation  of  the  channel  to  be  con- 
structed should  be  free.  A copy  of  this  act  is  attached  and  marked  ‘ ‘ Exhibit  A 8.  ” 

By  subsequent  acts  of  Congress  the  time  has  been  extended  in  which  the  com- 
pany could  obtain  the  benefit  of  the  provisions  of  the  first  act,  but  the  require- 
ment that  a certain  amount  of  money  should  be  expended  by  the  company,  as 
provided  by  the  first  act,  is  not  carried  into  the  subsequent  acts. 

There  is  also  submitted  to  you  in  connection  with  this  report  copies  of  contracts 
made  for  the  construction  of  the  works  at  the  pass  up  to  the  present  time.  Some 
of  the  contracts  with  Clarke  & Co.  were  in  parol,  and  copies  can  not,  therefore,  be 
furnished.  Copies  of  reports  of  company’s  engineers  are  also  furnished  you  with 
this. 

At  the  time  of  the  formation  of  the  company  it  was  believed  that  no  Congres- 
sional appropriation  could  be  secured  for  any  of  the  Texas  ports  except  that  of 
Galveston,  and  that  the  only  means  whereby  the  port  of  Aransas  could  be  devel- 
oped and  the  deep-water  channel  obtained  was  through  private  capital.  The  orig- 
inal incorporators  of  the  company  were  connected  officially  or  semiofficially  with 
the  San  Antonio  and  Aransas  Pass  Railway  Company,  and  it  was  expected  that  a 
certain  portion  of  the  assets  of  the  said  company  would  be  devoted  to  the  work 
of  securing  deep  water  through  the  active  operation  of  the  Aransas  Pass  Harbor 
Company.  The  railway  company,  however,  became  involved  in  financial  diffi- 
culties, and  it  was  unable  to  provide  for  the  carrying  on  of  the  work,  and  the 
Aransas  Pass  Harbor  Company  then  succeeded  in  disposing  of  a certain  amount 
of  its  stock  at  par,  raising  thereby  a sum  of  money  which  was  utilized  in  the  con- 
struction of  what  is  commonly  known  as  the  Nelson  Jetty,  extending  fromMustang 
Island  outward,  and  in  other  expenses  of  the  company. 

This  fund  having  proved  insufficient,  the  company  found  itself  in  a condition 
where  it  was  unable  to  further  prosecute  the  work  without  the  aid  of  outside  cap- 
ital. It  had  no  bonded  debt  and  its  unsold  stock  had  no  value.  By  diligent  work 
it  succeeded  in  getting  some  outside  capitalists  interested  to  the  extent  of  advancing 
the  sum  of  $145,000,  which,  it  vras  believed,  would  be  sufficient  to  complete  a suffi- 
cient portion  of  the  projected  jetty  to  procure  a channel  15  feet  deep  across  the  bar, 
and,  with  this  channel  obtained,  it  was  thought  that  bonds  of  the  company  could 
be  issued  and  sold  at  such  a figure  as  to  insure  the  completion  of  the  jetty  as  orig- 
inally planned  and  the  doing  of  all  work  necessary  to  secure  a channel  of  20  feet 
across  the  bar,  to  maintain  same,  and  to  develop  the  port  by  the  erection  of 
wharves,  etc. 

In  order  to  raise  the  $145,000,  $250,000  first-mortgage  bonds  of  the  company  were 
issued  and  negotiated;  some  additional  money  to  pay  off  some  existing  obligations 
and  carry  the  company  along  was  also  raised  by  sale  of  said  bonds.  The  comple- 
tion of  the  portion  of  the  breakwater  for  which  the  $145,000  was  to  be  spent  mate- 
rially deepened  the  channel,  but  did  not  secure  the  depth  of  15  feet,  and  it  was 
then  determined  to  issue  bonds  of  the  company  to  the  extent  of  $1,000,000  (the 
holders  of  the  $250,000  issue  agreeing  to  take  bonds  of  the  new  issue  in  lieu  of  those 
held  by  them) , and  to  utilize  these  bonds  to  raise  money  to  further  prosecute  the 
work  at  the  pass.  Since  then,  at  different  times,  bonds  of  this  $1,000,000  issue 
have  been  sold,  and  the  larger  part  of  the  money  raised  employed  to  prosecute  the 
work. 

In  the  meantime  the  company  entered  into  a contract  with  Col.  C.  P . Goodyear, 
of  Brunswick,  Ga. , by  the  terms  of  which  he  agreed  to  secure  for  the  company  a 
channel  20  feet  deep  across  the  bar,  and  maintain  the  same  for  a year,  and  to 
receive  no  compensation  until  the  channel  had  been  obtained  and  maintained. 
Owing  to  some  financial  difficulties,  Colonel  Goodyear  was  unable  to  carry  the 
work  to  completion,  and  this  contract  is  now  abrogated. 

I herewith  attach  statement  of  all  moneys  spent  in  the  work  at  the  pass,  includ- 
ing engineering  expenses,  office  expenses,  etc.,  and  mark  same  “Exhibit  A 4. 
You  will  note  from  said  exhibit  that  when  the  work  was  begun  on  the  north 
jetty,  under  the  contract  made  to  build  and  maintain  a portion  of  same  for  $145,000, 
there  was  still  money  due  for  work  previously  done  by  the  company , and  payment 
has  been  made,  as  shown  by  said  exhibit,  of  these  amounts,  and  the  same  charged 
to  account  of  the  Nqlson  Jetty,  as  said  indebtedness  was  incurred  while  said  jetty 
was  being  constructed,  and  was  a part  of  the  expenses  of  said  construction. 
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In  order  to  interest  capital  in  the  enterprise  and  to  give  to  bonds  of  the  company 
a value,  the  people  living  in  the  neighborhood  of  the  proposed  work  made  uncon- 
ditional donations  of  land  to  the  company,  upon  which  they  placed  a value  of 
$400,000.  Of  this  sum,  however,  $100,000  was  not  represented  by  the  land  itself, 
but  by  stock  in  the  Aransas  Harbor  City  and  Improvement  Company. 

COMMERCIAL  IMPORTANCE  OF  ARANSAS  HARBOR. 

As  each  member  of  your  Board  has  visited  Aransas  Harbor  and  inspected  the 
pass  or  channel,  it  is  unnecessary,  I take  it,  to  state  the  physical  conditions  at  and 
surrounding  the  harbor  and  the  pass,  and  I will  therefore  pretermit  any  consider- 
ation of  the  same. 

The  ports  on  the  Gulf  coast  are  the  natural  outlet  for  the  products  of  the  trans- 
Mississippi  States  and  Territories.  Aransas  Pass  is  about  331  miles  nearer  to 
Omaha  than  any  Atlantic  port,  457  miles  nearer  Kansas  City,  801  miles  nearer  Salt 
Lake,  663  miles  nearer  Helena,  770  miles  nearer  Denver,  and  1,121  miles  nearer 
Santa  Fe.  It  is  estimated  that  the  trans-Mississippi  corn  crop  is  51  per  cent  of  that 
of  the  whole  country,  the  wheat  cron  58  per  cent,  and  the  cotton  crop  46  per  cent, 
and  that  of-  the  cotton  shipped  Texas  alone  furnishes  about  33  per  cent,  that  their 
products  in  swine  are  about  44  per  cent,  and  of  cattle  about  46  per  cent.  Kansas 
City  is  a great  shipping  center  for  a large  proportion  of  these  trans-Mississippi 
products.  With  these  advantages  in  their  favor,  the  Gulf  ports  should  ultimately, 
when  properly  developed,  form  the  outlet  for  the  products  of  these  trans-Mississippi 
States.  If  the  percentage  of  exports  therefrom  should  keep  pace  with  the  percent- 
age of  products,  then  there  should  go  through  these  Gulf  ports  about  58  per  cent 
of  the  wheat  exports,  51  per  cent  of  the  corn  exports,  46  per  cent  of  the  cotton 
exports,  46  per  cent  of  the  cattle  exports,  and  44  per  cent  of  the  swine  exports. 

The  State  of  Texas  alone  can  furnish  exports  sufficient  to  keep  up  all  the  har- 
bors on  the  Texas  coast  that  can  be  developed,  and  this  would  justify  any  expendi- 
ture the  United  States  Government  might  make  in  the  development  and  mainte- 
nance of  these  harbors, 

- The  report  of  the  railway  commission  of  Texas  of  1896  shows  the  total  mileage 
of  railroads  in  Texas,  at  the  time  of  said  report,  to  be  9,173,  and  that  the  tonnage 
of  the  freight  carried  for  the  twelve  months  ending  June  30, 1896,  by  said  railroads 
was  14,510,919,  and  the  freight  earnings  during  that  time  $25,586,640,  and  the  total 
gross  earnings  $35,318,629. 

Said  tonnage  for  the  twelve  months  ending  June  30, 1896,  was  distributed  as 


follows: 

Grain 802, 126 

Flour 352,481 

Other  mill  products 67, 720 

Hay __ 85,938 

Tobacco 23,527 

Cotton 1,064,110 

Cotton-seed  meal  and  cake 483, 562 

Oats 27,965 

Fruits  and  vegetables 431, 203 

Other  agricultural  products,  unclassified 241, 633 

Dressed  meats,  poultry,  game,  and  fish 29, 210 

Other  packing-house  products  90, 281 

Wool 52,212 

Hides  and  leather 29, 758 

Other  animal  products 8, 554 

Coal,  coke,  and  lignite 1,726,530 

Ores... I „ 129,857 

Salt , 53,432 

Stone,  sand,  and  other  like  articles 1, 233, 644 

Other  mineral  products 1, 444 

Lumber 2,268,794 

Shingles ... 79, 037 

Other  forest  products,  unclassified 374, 083 

Petroleum  and  other  oils 154, 960 

Sugar  and  molasses 190, 253 

Pig  and  other  iron 26, 850 

Iron  and  steel  rails 114, 112 

Other  castings  and  machinery 127, 944 

Bar  and  sheet  metal 80, 493 

Cement,  brick,  and  lime 211, 616 

Agricultural  implements. 33, 672 

Wagons,  carriages,  and  tools 43,904 
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Wines,  liquors,  and  beer. _ . 216, 492 

Household  goods  and  furniture  51, 194 

Other  manu f actures 421 , 236 

Merchandise 1,295,259 

Railroad  materials  not  specified. 142,091 

Other  exports  not  specified  elsewhere. 449, 020 


Of  this  tonnage,  a total  of  520,328  was  carried  by  the  San  Antonio  and  Aransas 
Pass  Railway,  and  105,979  by  the  Texas  and  Mexican  Railway,  a connection  of 
the  Mexican  National  Railway.  Both  of  these  roads  are  now  practically  built  to 
the  port  of  Aransas. 

The  taxable  values  of  the  State,  as  shown  by  the  comptroller’s  statement  for 
1896,  are  $850,309,246. 

The  products  of  the  State,  as  shown  by  the  last  published  report  of  the  commis- 
sioner of  agriculture,  for  the  year  1895,  are  as  follows: 

Summary  of  products  and  values  of  agricultural  crops  of  Texas  in  the  year  1895, 
as  far  as  reported  by  the  assessors  of  the  State. 


Crop. 


Cotton: 

Lint 

Seed 

Corn 

Wheat 

Oats 

Barley 

Rye 

Rice 

Beans 

Pease  

Irish  potatoes 

Sweet  potatoes 

Ground  pease 

Tobacco 

Sugar  cane: 

Sugar 

Molasses 

Sorghum  cane: 

Fodder 

Molasses 

Millet,  fodder — 

Hungarian  grass,  fodder 

Cultivated  hay 

Prairie  hay 

Broom  corn 

Gipsy  corn 

Jerusalem  corn 

Kaffir  corn 

Milo  maize 

Millet  for  seed — 

Total  value 


Product. 

Value. 

1,383,583 

$50,840,895 

660,179 

4,694,753 

.bushels.. 

93,907,875 

23,463,081 

do.... 

1,269,580 

622,636 

do.... 

16,867,807 

3,166,012 

61,018 

21,023 

do.... 

8,826 

5,625 

26,547 

14,881 

24,094 

29,544 

243,503 

238,341 

741,958 

452,591 

3,221,307 

1,479,736 

182,776 

155,182 

..pounds.. 

97,566 

17,563 

..barrels.. 

19,417 

206,933 

17,097 

327,324 

410,706 

1,563,120 

..barrels.. 

32,340 

455,617 

136,549 

707,031 

do.... 

2,233 

10,224 

do— 

67,411 

355,479 

do 

192,159 

970,357 

do 

82 

2,465 

.bushels.. 

4,050 

7,601 

792 

320 

do  — 

72,061 

19,508 

do  — 

212,243 

66,908 

do— 

3,777 

1,851 

89,896,601 

Summary  of  products  and  values  horticultural  crops  of  Texas  in  the  year  1895 , as 
far  as  reported  by  the  assessors  of  the  State. 


Crop. 

Product. 

Value. 

Ci-a.vfl  «n  

$2,854,239 

173,401 

68,719 

55,074 

883,073 

55,302 

104,585 

24,638 

154 

45,298 

3,275 

252,362 

3,185 

Apples bushels.. 

Grapes pounds.. 

Wine barrels.. 

Peaches bushels.. 

Pecans ...pounds.. 

Plums bushels .. 

Blackberries ...quarts.. 

Strawberries do  — 

Celery 

2&3.611 

1,533,260 

1,860 

1,733,814 

50,284 

3,201,727 

37,949 

1,632 

679,393 

Melons 

Onions bushels.. 

Total  value ................. .... ....... ........ 

7,625 

4,523,305 

To  the  totals  of  these  summaries  for  1895,  16  per  cent  should  be  added,  as  esti- 
mated for  37  counties  from  which  no  reports  were  received. 
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Summary  of  dairy  and  farmyard  products  of  Texas  in  the  year  1895 , as  far  as 
reported  by  the  assessors  of  the  State. 


Product. 

Number. 

Pounds. 

Value. 

14,087,302 

$2,058,302 

1,384,364 

1,339,481 

17,924 

56,543 

153,375 

141,770 

1,640,479 

5,851,638 

183,804, 180 
8,737,098 
65,289 
125, 326 
292,790 

- 

1,523,041 

17,206,430 

Honey 

12,643,876 

Summary  of  statistics  of  stock  raising  in  Texas , in  the  year  1895,  as  far  as  reported 
by  the  assessors  of  the  State. 


Product. 

Number. 

Pounds. 

Value. 

■f'.f’.T a .......... 

2,341,900 

145,025 

1,322,816 

671,715 

7,334 

129,769 

1,589,378 

1,361,792 

$16,645,908 

127,038 

2,757,027 

13,628,153 

298,317 

4,487,837 

1,555,554 

597.827 

H noG  

14  at*gaq  

T o oho  ond  iQnnotc  

M n 1 pq  , _ _ 

Sheep, shorn - 

8,131,710 

40,097,661 

Summary  of  other  farm  statistics  of  Texas,  in  the  year  1895,  as  far  as  reported  by 
the  assessors  of  the  State. 


Number  of  farms  owned 

N umber  of  renters  on  farms 

Number  of  laborers  employed 

Average  monthly  wages  paid  to  laborers 
Value  of  farm  implements 


145, 958 
86, 710 
37, 961 
$12. 21 
$3,256,545.00 


Note. — The  assessors  of  the  following  counties,  numbering  in  all  37,  failed  to 
send  to  the  department  the  statistics  required : Armstrong,  Atascosa,  Brown,  Cal- 
houn, Cameron,  Dallas,  Fisher,  Floyd,  Frio,  Guadalupe,  Hartley,  Hemphill,  Irion, 
Jefferson,  Jones,  Kerr,  Kimble,  King,  Kinney,  Knox,  La  Salle,  Loving.  Nolan, 
Ochiltree,  Oldham,  Orange,  Polk,  Randall,  Rockwall,  San  Patricio,  Sherman, 
Swisher,  Travis,  Trinity,  W alker,  Ward,  and  Wheeler.  As  these  omitted  counties 
constitute  16f  per  cent  of  the  organized  counties  of  the  State,  it  is  proper  that  an 
estimated  addition  of  16|-  per  cent  should  be  made  to  the  amounts  given  in  the 
preceding  summaries. 

The  San  Antonio  and  Aransas  Pass  Railway  extends  from  the  city  of  San  Antonio 
to  the  town  of  Rockport,  passing  through  the  town  of  Aransas  Pass.  At  Kennedy 
Junction  this  road  branches  and  goes  through  some  of  the  most  fertile  counties  of 
the  State  of  Texas,  extending  as  far  northward  as  Waco.  The  town  of  Aransas 
Pass,  through  which  it  passes,  is  the  nearest  point  to  Harbor  Island,  and  a ter- 
minal railway  has  been  partially  built  from  said  town  out  in  the  direction  of  Har- 
bor Island.  When  this  road  is  completed  it  will  give  rail  connection  between  the 
port  and  the  said  Aransas  Pass  Railway,  thus  connecting  the  harbor  by  this  rail- 
way with  the  cities  of  San  Antonio,  Houston,  Waco,  and  other  smaller  places.  It 
is  estimated  that  this  railway  will  carry  this  year  about  175,000  bales  of  the  cotton 
product  of  Texas.  A branch  of  this  railroad  also  extends  from  San  Antonio  to 
Kerrville,  leaving  a short  distance  to  be  built  to  connect  with  the  iron  fields  of 
Llano.  The  Mexican  National  Railway,  with  its  connection,  the  Texas  Mexican 
Railway,  extends  from  Corpus  Christi,  in  Texas,  to  Laredo,  in  Texas,  and  thence 
on  to  the  City  of  Mexico.  It  would  only  be  necessary  to  build  a few  miles  of  this 
road  to  connect  it  directly  with  the  harbor  of  Aransas  by  way  of  the  terminal 
railroad  heretofore  referred  to.  Your  Board  was  present  when  the  general  mana- 
ger of  that  road  stated  that  they  were  ready  to  extend  to  deep  water  as  soon  as  it 
was  obtained.  At  Laredo  this  road  meets  the  International  and  Great  Northern, 
which  extends  from  that  city  on  through  San  Antonio,  Austin,  Palestine,  and  up 
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to  Longview,  connecting  with  the  Iron  Mountain  at  Texarkana.  The  port  of 
Aransas  is  about  the  same  distance  from  the  city  of  Monterey,  Mexico,  from  which 
the  Mexican  National  gets  some  of  its  most  valuable  business,  as  is  the  port  of 
Tampico,  Mexico,  and  it  would  be  decidedly  to  the  interest  of  this  railway  to 
utilize  the  port  of  Aransas  instead  of  the  port  of  Tampico,  to  which  latter  port  it 
owns  no  line  of  railway,  but  must  ship  over  the  line  of  other  carriers. 

Before  the  construction  of  the  Aransas  Pass  Railway  and  the  development  of 
the  port  of  Galveston  a line  of  steamers  ran  to  Corpus  Christi,  passing  over  the 
bar  at  Aransas  Pass  and  up  to  Corpus  Christi  through  what  is  termed  the  Corpus 
Christi  Channel,  and,  I am  informed,  did  quite  an  extensive  business,  although 
the  depth  of  water  over  the  bar  was  then  less  than  it  is  now. 

It  seems  very  evident,  from  the  foregoing,  that  this  port  should  be  opened  and 
maintained  by  the  Government,  and  that  the  Aransas  Pass  Harbor  Company,  in 
its  efforts  to  secure  the  deep  water,  has  been  performing  a public  duty  that  rested 
on.  the  Government,  and  that,  as  shown  by  the  exhibits  hereto  attached,  it  has 
spent  a large  amount  of  money  on  this  work,  and  the  Government  should  not  hesi- 
tate to  refund  the  money  it  has  expended  up  to  the  present  time  and  that  it  may 
hereafter  spend  prior  to  Congressional  action,  together  with  legal  interest  thereon. 

As  some  of  the  most  cogent  reasons  for  such  payment,  I submit  the  following: 

First.  In  view  of  the  very  large  appropriation  to  Galveston,  and  the  fact  that 
the  Government  seemed  to  have  selected  that  port  as  the  one  place  on  the  Texas 
coast  to  make  large  expenditures,  it  seemed  utterly  hopeless  for  Aransas  Pass  to 
expect  to  secure  any  appropriation  until  the  Galveston  problem  had  been  solved 
and  the  appropriation  made  therefor  expended.  This  meant  many  years  of  delay, 
and  in  the  event  the  problem  was  not  solved  satisfactorily  at  Galveston  it  could 
not  reasonably  have  been  hoped  that  the  Government  would  try  another  experi- 
ment at  another  point  on  the  Texas  coast  soon.  The  future  of  Aransas  Pass  as  a 
port,  therefore,  seemed  to  be  dependent  entirely  upon  interesting  private  capital 
in  the  work  of  securing  a navigable  channel  across  the  bar,  and  the  Aransas  Pass 
Harbor  Company  was  incorporated  in  order  to  accomplish  that  purpose. 

Second.  The  work  so  far  done  at  Aransas  Pass  is  permanent  in  its  character, 
cheaply  done,  and  valuable  to  the  Government,  and  had  the  Government  under- 
taken to  secure  deep  water  the  same  amount  of  money  would  doubtless  have  been  ( 
spent  in  the  same  or  similar  work. 

Third.  By  the  wording  of  the  act  of  Congress  granting  to  the  company  the  right 
to  construct  the  channel  across  the  bar,  it  is  very  evident  that  the  Government 
contemplated  payment  for  the  work  done  in  the  event  it  subsequently  resumed 
control  of  the  channel.  Upon  the  faith  of  the  wording  of  this  act,  money  was 
invested  to  do  the  work  that  has  been  done  at  the  pass. 

Fourth.  In  order  to  raise  the  money  necessary  to  do  the  work  that  has  been 
done,  the  harbor  company  has  had  to  negotiate  its  bonds  at  a discount,  and, 
assuming  that  the  bonus  lands  given  to  the  company  are  of  the  value  affixed  thereto 
by  the  grantors,  it  could  not  reasonably  be  anticipated  that  these  lands  could  be 
sold  for  more  than  enough  to  pay  for  the  discount  on  the  bonds,  while  the  com- 
pany would  still  remain  obligated  to  pay  the  face  Of  the  bonds.  The  actual 
amount,  therefore,  expended  on  the  work  as  the  proceeds  of  the  sale  of  these  bonds 
will  not  be  returned  to  the  company,  even  should  its  lands  be  sold,  and,  in  order 
to  realize  on  any  of  its  investments,  the  company  will  have  to  expend  other  large 
sums  of  money  in  the  development  of  the  port. 

Fifth.  Sufficient  work  has  already  been  done  at  the  pass  by  the  company  to 
demonstrate  the  entire  feasibility  of  obtaining  the  necessary  depth  of  water  by  the 
expenditure  of  a practically  small  additional  amount,  and  the  Government  has, 
therefore,  had  the  problem  of  deep  water  solved  for  it  at  this  port.  But,  however 
this  may  be,  the  effect  of  the  large  appropriation  made  for  Galveston  Harbor,  and 
the  failure  to  make  any  appropriation  for  the  work  at  Aransas  Pass,  has  practi- 
cally stopped  the  commerce  that  theretofore  had  been  going  to  the  latter  port. 
When  the  deep  water  is  obtained  the  port,  therefore,  will  have  to  be  redeveloped, 
and  this  development  will  depend  upon  natural  conditions  and  also  upon  the  enter- 
prise of  the  Aransas  Pass  Harbor  Company,  and  will  require  the  expenditure  of  a 
large  amount  of  money  by  that  company  in  addition  to  the  amount  that  it  has 
already  expended  in  the  work  at  the  pass.  The  Government,  therefore,  should 
not  hesitate,  in  taking  charge  of  the  work,  to  pay  the  company  for  services  ren- 
dered toward  securing  water  in  the  pass,  and  thus  better  enabling  the  company 
to  make  the  port  available  by  developing  commerce  there.  The  Government  would 
get  the  benefit  of  such  development  in  the  commerce  in  the  way  of  import  duties 
collected,  and  this  would  amply  compensate  it  for  any  money  spent  in  payment  to 
the  company  and  in  the  future  maintenance  of  the  deep-water  channel  across  the 
bar. 
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Sixth.  Under  the  terms  of  the  act  appointing  the  Board,  a purchase  of  the  com- 
pany’s works,  and  not  a forfeiture  of  its  franchises  and  condemnation  of  its  prop- 
erties, was  evidently  contemplated  by  the  Government.  The  conclusion  of  the 
second  clause  of  the  act  reads:  “And  such  other  information  as  they  may  deem 
essential  to  be  known  to  Congress  in  making  future  provision  for  the  purchase  of 
said  works  by  the  United  States  Government.” 

Seventh.  An  appropriation  to  pa)*-  for  the  actual  work  done,  and  the  expense  of 
doing  same,  will  not  compensate  the  company  for  all  of  the  work  done  in  develop- 
ing this  port.  Owing  to  the  situation  of  the  harbor,  it  is  necessary  to  the  devel- 
opment of  same  that  it  shall  be  connected  with  the  main  shore  by  terminal  rail- 
roads or  dredged  channels,  and  the  company  has  spent  a large  sum  on  the  former, 
and  will  have  to  spend  still  further  sums  on  same,  and  also  on  the  latter.  By  the 
dredging  of  channels  it  gets  certain  franchises  under  the  State  law,  but  these 
franchises  are  conditioned  on  such  channels  being  free  to  navigation.  Even 
should  the  Government  pay  back  the  money  expended,  obtain  and  maintain  the 
channels,  still  it  would  need  the  aid  of  the  company  in  the  development  of  the 
port,  and  every  dollar  spent  by  the  company  in  that  direction  would  result  in  a 
benefit  to  the  Government,  in  that  the  Government’s  money  would  be  returned 
to  it  in  the  shape  of  the  additional  import  duties  it  would  receive  from  an  increased 
commerce  through  this  port. 

Eighth.  In  granting  the  company  the  right  to  secure  a deep-water  channel,  the 
Government  stipulated  that  the  channel  should  be  free  to  navigation,  but  author- 
ized the  company  to  “own”  the  breakwaters,  jetties,  and  auxiliary  works  con- 
structed by  it.  reserving  to  the  Government  the  right  to  purchase  same.  It  is 
evident,  therefore,  that  the  Government  did  not  contemplate  utilizing  the  expendi- 
tures of  the  company  in  the  future  without  full  compensation  therefor.  If  the 
Government  now  takes  charge  of  the  work,  it  must  either  forfeit  the  company’s 
franchises,  purchase  its  properties,  or  obtain  a voluntary  surrender  from  the  com- 
pany of  its  rights.  Even  in  case  of  a forfeiture,  it  certainly  could  not  utilize  the 
jetties  and  breakwaters  built  by  the  company  without  compensation. 

No  reason  can  exist  for  the  forfeiture  of  the  franchises  of  a company  that  has 
spent  thousands  of  dollars  in  the  work  of  securing  a deep-water  channel,  and  has 
continued  to  expend  money  in  efforts  in  that  direction  through  a series  of  years 
of  business  depression  that  has  driven  many  other  enterprises  to  the  wall. 

Respectfully  submitted. 

Thos.  H.  Franklin, 
President  Aransas  Pass  Har  bor  Company. 

Col.  H.  M.  Robert, 

Chairman  Board  of  Engineers. 


Exhibit  A 1. 

CHARTER  OF  ARANSAS  PASS  HARBOR  COMPANY. 

The  State  of  Texas,  County  of  Bexar: 

Know  all  men  by  these  presents  that  we,  E.  P.  Swenson,  M.  Kennedy,  U.  Lott, 
A.  C.  Schryver,  A.  W.  Houston,  B.  F.  Yoakum,  and  Reagan  Houston,  have  agreed 
one  with  another  to  become  a corporate  body  for  the  purposes  hereinafter  recited, 
and  do  hereby  associate  ourselves  as  such  under  and  by  virtue  of  the  laws  of  the 
State  of  Texas  concerning  private  corporations,  and  for  that  purpose  we  hereby 
adopt  and  subscribe  the  following  charter: 

Article  1.  The  name  of  the  corporation  hereby  created  shall  be  The  Aransas 
Pass  Harbor  Company. 

Art.  2.  This  corporation  is  formed  for  the  purpose  of  constructing,  owning,  and 
operating  deep-water  channels  from  the  waters  of  the  Gulf  of  Mexico  along  and 
across  Aransas  Pass  and  along  and  across  Nueces  and  Aransas  bays  and  the  chan- 
nels and  inlets  thereto,  and  constructing,  owning,  and  operating  docks,  wharves, 
entrances,  moorings,  approaches,  and  ways  into,  on,  and  across  said  pass,  bays, 
and  channels,  and  the  surrounding  and  neighboring  mainlands  and  islands,  and 
for  the  construction,  use,  and  enjoyment  of  such  warehouses,  stores,  and  sheds  as 
may  be  necessary  for  receiving  and  discharging  freights,  goods,  wares,  and  mer- 
chandise, and  the  proper  protection  and  preservation  thereof,  and  to  provide  facil- 
ities, for  vessels  and  boats  entering  said  Aransas  Pass  Harbor  for  anchorage  and 
receiving  and  discharging  cargoes  and  passengers,  and  to  charge  and  collect  tolls 
and  wharfage  therefor. 

Art.  3.  The  principal  office  of  this  corporation  shall  be  in  San  Antonio,  Bexar 
County,  Tex. 

Art.  4.  This  corporation  shall  exist  for  a term  of  fifty  years. 
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Art.  5.  The  business  of  this  corporation  shall  be  transacted  by  six  directors, 
who  shall  be  elected  by  the  stockholders,  and  E.  P.  Swenson,  a resident  citizen  of 
New  York  State;  U.  Lott,  a resident  of  Bexar  County,  Tex.;  M.  Kennedy,  a resi- 
dent citizen  of  Nueces  County,  Tex.,  and  A.  C.  Schryver,  A.  W.  Houston,  and 
B.  F.  Yoakum,  resident  citizens  of  Bexar  County,  Tex.,  shall  constitute  the  board 
of  directors  for  the  first  year. 

Art.  6.  The  amount  of  the  capital  stock  of  this  corporation  shall  be  $2,000,000, 
divided  into  20,000  shares  of  $100  each. 

In  testimony  whereof  we  have  hereunto  signed  our  names,  in  San  Antonio,  Tex., 
this  22d  day  of  March,  A.  D.  1890. 

B.  F.  Yoakum. 

A.  C. Schryver. 

Reagan  Houston. 

State  of  Texas,  County  of  Bexar: 

Before  me,  L.  Wm.  Menger,  a notary  public  in  and  for  Bexar  County,  Tex.,  on 
this  day  personally  appeared  A.  C.  Schryver,  B.  F.  Yoakum,  and  Reagan  Houston, 
all  known  to  me  to  be  the  persons  whose  names  are  subscribed  to  the  foregoing 
instrument  of  writing,  and  each  acknowledged  to  me  that  he  had  executed  the 
same  for  the  purposes  and  consideration  therein  expressed. 

Given  under  my  hand  and  seal  of  office  this  28th  day  of  March,  A.  D.  1890. 

[seal.  | L.  Wm.  Menger, 

Notary  Public,  Bexar  County,  Tex. 

Department  of  State: 

I,  Geo.  W.  Smith,  secretary  of  state  of  the  State  of  Texas,  do  hereby  certify  that 
the  foregoing  is  a true  copy  of  the  original  charter  of  the  Aransas  Pass  Harbor 
Company,  with  the  indorsements  thereon,  as  now  appears  of  record  in  this 
department. 

Witness  my  official  signature  and  the  seal  of  State  affixed  at  the  city  of  Austin 
this  15th  day  of  December,  A.  D.  1891. 

[seal.]  Geo.  W.  Smith,  Secretary  of  State. 


Exhibit  A 2. 

AN  ACT  to  he  entitled  an  act  to  authorize  and  permit  the  Aransas  Pass  Harbor  Company  to 
purchase  from  the  State  of  Texas  Harbor  Island,  certain  shoal  waters  and  fiats  in  front  thereof 
and  in  Red  Fish  Bay,  on  the  Gulf  coast  of  Texas,  in  order  to  encourage  the  procuring  and 
maintenance  of  deep  water  at  Aransas  Pass,  and  prescribing  certain  conditions  attaching  to 
and  following  such  purchase. 

Be  it  Enacted  by  the  Legislature  of  the  State  of  Texas: 

Section  1.  The  Aransas  Pass  Harbor  Company  shall  be  permitted  to  purchase 
from  the  State  of  Texas,  at  two  dollars  per  acre,  all  or  any  portion  of  Harbor 
Island,  situated  near  Aransas  Pass,  on  the  Gulf  coast  of  Texas,  as  well  as  the  shoal 
waters  and  flats  lying  in  front  of  said  island  on  its  east  side  out  to  the  present  deep 
channel;  also,  all  and  any  fiats  and  shoal  waters  in  Red  Fish  Bay  lying  in  one-half 
mile  of  any  deep-water  channel,  navigable  for  seagoing  boats,  that  may  be  here- 
after constructed  by  said  company  through  or  in  said  Red  Fish  Bay,  connecting 
the  same  with  Aransas  or  Corpus  Christi  Bays,  or  the  Morris  and  Cummins  Chan- 
nel, and  extending  to  the  shore  of  Red  Fish  Bay  at  and  near  the  present  town 
site  of  Aransas  Pass;  and  provided  further,  that  any  channel  so  constructed  in 
Red  Fish  Bay  shall  be  throughout  at  least  sixty  feet  wide  at  the  bottom  and  five 
feet  deep;  and  provided  further,  that  said  company  shall  not  be  permitted  to  pur- 
chase any  flats  or  shoal  waters  in  Red  Fish  Bay  lying  within  one-half  mile  of  any 
private  holdings  fronting  on  said  Red  Fish  Bay  on  the  side  next  to  the  present 
town  site  of  Aransas  Pass;  provided,  that  all  channels  excavated  or  constructed 
by  said  Aransas  Pass  Harbor  Company  under  the  authority  of  this  law  shall  for- 
ever remain  open  and  free  to  all  vessels  without  fee  or  charge;  provided,  that  said 
company  shall  not  be  permitted  to  purchase  the  twenty-five  acres  of  Harbor  Island 
heretofore  patented  to  the  United  States,  and  on  which  Aransas  Lighthouse  now 
stands,  nor  the  shoal  waters  or  flats  in  front  thereof,  nor  the  land  on  which  the 
State  Quarantine  Station  is  now  situated  on  said  island,  nor  the  shoal  waters  or 
flats  in  front  thereof,  which  said  land  is  hereby  especially  reserved  to  the  state, 
and  which  said  land  so  reserved  is  described  as  follows: 

Beginning  at  a point  situated  at  mean  low-tide  mark  on  the  east  shore  of  said 
Harbor  Island,  one-half  mile  in  a northerly  direction  from  the  center  of  the  foot 
or  shore  end  of  the  present  quarantine  wharf;  thence  in  a southerly  direction 
along  the  east  shore  of  said  island  at  mean  low- tide  mark,  with  its  meanders,  one 
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mile  to  the  southeast  corner  of  said  tract  of  land;  thence  in  a westerly  conrse  at 
right  angles  with  the  general  conrse  of  the  line  above  established,  one-half  mile, 
establish  corner  for  southwest  corner  of  this  tract;  thence  in  a northerly  direction 
parallel  with  the  general  course  of  the  east  line  of  this  tract  as  herein  first  above 
provided,  one  mile,  establish  the  northwest  corner  of  this  tract;  thence  in  an  east- 
erly direction  parallel  with  the  south  line  of  this  tract  one-half  mile  to  point  of 
beginning  on  east  shore  of  Harbor  Island  for  northeast  corner;  provided,  however, 
that  if  said  described  property  is  abandoned  by  the  state  as  a quarantine  station 
and  hereafter  put  upon  the  market  for  sale  or  lease  by  the  state,  the  said  Harbor 
Company  shall  have  the  preference  right  to  buy  or  lease  same  at  the  price  that 
may  hereafter  be  put  thereon  by  the  state;  provided,  however,  that  such  prefer- 
ence shall  continue  for  ninety  days  only  after  the  time  said  property  is  put  on  the 
market  by  the  state  for  such  sale  or  lease;  provided  further,  that  said  company 
shall  not  be  permitted  to  purchase  or  acquire  under  this  act  the  shallow  bay  or 
cove  locally  known  as  Turtle  Cove,  and  situated  between  Harbor  Island  on  the 
north  end  and  northwest,  and  Corpus  Christi  Bay  on  the  west  side,  and  Mustang 
Island  on  the  south  and  southeast,  and  Aransas  Pass  and  Aransas  Bay  on  the  east 
and  northeast;  provided  further,  that  said  company  shall  not  purchase  or  acquire 
any  of  the  shoal  waters  or  flats  adjoining  what  is  known  as  Shell  Bank  Island, 
Tally  Island,  and  the  shell  reef  running  towards  the  mainland  from  said  island. 
Be  it  further  provided,  that  nothing  in  this  act  contained  shall  be  so  construed  as 
to  affect  or  impair  the  vested  rights  of  any  person,  firm,  association  of  persons  or 
corporations. 

Sec.  2.  To  entitle  said  Aransas  Pass  Harbor  Company  to  acquire  any  title  to 
said  lands,  shoal  waters  or  flats,  or  any  part  thereof,  under  the  provisions  of  this 
act,  the  said  company  shall  have  constructed  a navigable  channel  twenty  feet 
deep  at  mean  low  tide,  one  hundred  and  fifty  feet  wide  at  the  bottom,  on  and 
across  Aransas  bar,  connecting  the  deep  water  of  the  Gulf  of  Mexico  with  the  deep 
water  of  Aransas  Bay,  by  the  1st  day  of  January,  1899,  and  shall  have  maintained 
said  depth  of  twenty  feet  continuously  for  two  years  after  obtaining  same  through- 
out the  length  and  breadth  of  said  channel.  The  depth  of  said  channel  shall  be 
determined  at  mean  low  tide  by  the  engineer  in  charge  of  the  work  and  by  a com- 
petent engineer  appointed  by  the  Governor  of  the  State  of  Texas  for  that  purpose, 
and  who  shall  be  paid  for  such  service  by  said  company  while  engaged  in  said 
service,  whose  joint  certificate  as  to  the  depth  of  water  on  said  bar,  showing  full 
twenty  feet  of  water  in  said  channel  throughout  its  entire  length  and  breadth,  and 
for  the  time  required  by  this  act,  shall  be  evidence  thereof,  unless  legally  contro- 
verted, sufficient  to  authorize  the  Commissioner  of  the  General  Land  Office  to 
issue  patents  to  said  company  for  such  lands  as  the  said  company  shall  elect  to 
purchase  under  this  act;  provided,  that  said  engineers  shall  make  said  measure- 
ments at  least  twice  annually,  and  at  least  six  months  apart,  after  said  twenty 
feet  of  water  has  been  obtained,  and  the  certificate  of  each  measurement  shall  be 
filed  with  the  Commissioner  of  the  General  Land  Office  within  thirty  days  after 
such  measurement  is  made,  and  each  certificate  shall  show  full  twenty  feet  of 
water  at  mean  low  tide  throughout  said  channel. 

Sec.  3.  Said  Aransas  Pass  Harbor  Company  shall  not  be  entitled  to  apply  for 
the  purchase,  or  for  a survey  with  the  view  or  purpose  of  purchasing,  any  of  said 
lands,  flats  or  shoal  waters  before  said  company  shall  have  procured,  constructed, 
or  caused  to  be  constructed,  a navigable  channel  on,  across  and  through  said  bar, 
having  a depth  of  fifteen  feet  of  water  at  mean  low  tide  and  being  one  hundred 
and  fifty  feet  wide  at  its  bottom.  The  depth  of  water  in  said  channel  shall  be 
determined  by  the  same  authority,  and  in  the  same  manner  as  is  prescribed  in  the 
preceding  section  of  this  act,  for  determining  the  depth  of  the  twenty-foot  channel. 
Upon  the  joint  certificate  of  said  engineers  showing  that  said  depth  of  fifteen  feet 
of  water  has  been  obtained,  and  the  application  for  survey  of  said  company  being 
filed  with  the  Commissioner  of  the  General  Land  Office,  said  company  shall  be 
entitled  to  have  the  land,  shoal  waters  or  flats  applied  for  surveyed  and  platted  as 
in  other  cases  as  provided  by  statute  for  the  sale  of  unappropriated  public  domain, 
which  survey,  plat  and  field  notes  shall  be  made  by  the  county  surveyor  of  the 
county  where  such  land,  shoal  waters  or  flats  are  situated,  and  after  being  by  him 
returned  to  the  Commissioner  of  the  General  Land  Office,  and  there  filed,  after 
which  said  company  may  make  application  for  the  purchase  of  such  lands,  shoal 
waters  and  flats  as  indicated  by  such  surveys,  plats  and  field  notes  so  filed  in  the 
General  Land  Office. 

Sec.  4.  Upon  the  written  application  of  said  Aransas  Pass  Harbor  Company  to 
the  Commissioner  of  the  General  Land  Office,  accompanied  by  one-fifth  of  the 
purchase  money  for  said  land,  shoal  waters  or  flats,  or  the  part  thereof  intended 
to  be  purchased,  the  Commissioner  of  the  General  Land  Office  shall  execute  his 
receipt  for  the  money  when  paid,  and  plat  the  field  notes  upon  the  maps  of  his 
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office,  and  the  remainder  of  said  purchase  money  may  be  paid  thereafter  at  any 
time  within  five  years,  the  deferred  payments  to  bear  interest  at  the  rate  of  five 
per  cent,  per  annum,  payable  annually,  until  said  purchase  money  is  fully  paid. 
One-half  of  the  proceeds  of  any  such  sale  shall  belong  to  the  permanent  school 
fund  and  one-half  to  the  general  revenue  of  the  state.  If  the  said  Aransas  Pass 
Harbor  Company  shall  fail  to  pay  the  said  annual  interest  upon  any  part  of  the 
purchase  money  when  said  interest  shall  become  due,  or  shall  fail  to  pay  the 
principal  when  the  same  shall  become  due,  then  all  rights  acquired  under  the  pur- 
chase, with  all  payments  made  thereon,  shall  be  forfeited  without  judicial  ascer- 
tainment of  such  forfeiture,  and  the  Commissioner  of  the  General  Land  Office 
shall  endorse  upon  the  contract  of  purchase  that  the  same  is  forfeited,  whereby 
all  rights  so  acquired  shall  be  forfeited  and  revert  to  the  state;  provided,  that  no 
patents  shall  issue  for  such  land,  shoal  waters  or  flats  until  the  provisions  of  Sec- 
tion 2 of  this  act  have  been  complied  with,  and  all  purchase  money  and  interest  is 
paid;  provided,  that  the  application  to  purchase  the  lands  herein  permitted  to  be 
purchased,  and  the  first  payment  of  one-fifth  of  the  purchase  price  thereof,  shall 
be  made  not  later  than  two  years  after  a depth  of  twenty  feet  has  been  obtained, 
as  shown  by  the  certificate  of  the  engineers  herein  provided  for. 

Sec.  5.  The  sale  of  lands  herein  authorized,  and  the  rights  herein  granted,  shall  be 
coupled  with  the  following  conditions:  That  all  navigable  channels  constructed  by 
said  company  shall  forever  remain  open  and  free  to  all  vessels  without  fee  or  charge ; 
the  tolls  and  charges  for  the  use  of  docks  and  Wharves  constructed  on  any  portion 
of  said  lands  shall  be  equal,  just  and  uniform  to  all  vessels,  persons  and  corpora- 
tions without  discrimination  as  to  amount  charged  or  delay  in  handling  the  same, 
and  all  such  tolls  and  charges  shall  be  under  the  control  of  the  legislature  of  the 
State  of  Texas;  and,  until  otherwise  directed  by  the  legislature,  shall  be  subject 
to  control  and  regulation  by  the  Railroad  Commission  of  Texas,  under  the  rules 
prescribed  for  the  regulation  of  railroads,  so  far  as  applicable;  and  any  railroad 
or  other  means  of  transportation  which  may  be  constructed  between  the  mainland 
and  said  wharves  and  docks  or  deep-water  channels  shall  be  a public  highway, 
and  all  rates  and  charges  for  the  transportation  of  freights  and  passengers  thereon 
shall  be  subject  to  the  control  and  regulation  of  the  Railroad  Commission  as  a rail- 
road; such  railroad  or  other  means  of  transportation  shall  receive  from  each  and 
every  ship,  boat  and  vessel,  or  from  the  wharf  on  which  the  same  is  discharged, 
all  freights  and  passengers  and  transfer  and  deliver  them  to  the  consignee  or  any 
connecting  line  of  road  without  discrimination  as  to  charges  or  delay  in  transpor- 
tation and  delivery,  and  shall  in  like  manner  receive  from  every  person,  and 
from  every  connecting  line  of  railroad,  all  freights  and  passengers  and  transport 
and  deliver  the  same  to  each  and  every  ship,  boat,  vessel,  person  or  corporation 
for  delivery  to  such  ship,  boat  or  vessel  on  like  equal  and  just  terms  without 
discrimination  as  to  charges  and  delay  in  transportation  or  delivery  thereof. 

Sec.  6.  The  privileges  and  rights  granted  under  this  act  shall  not  be  exercised 
so  as  to  hinder  or  interfere  with  the  completion  of  any  terminal  or  suburban  rail- 
roads heretofore  chartered  so  far  as  and  rights  which  it  now  has  under  said  charter 
to  build  to  and  upon  Harbor  Island,  nor  to  hinder  or  interfere  with  any  such  ter- 
minal or  suburban  railroad  which  now  has  the  right  under  its  charter  to  acquire 
and  control  depot  grounds,  wharf  grounds  and  deep-water  fronts. 

Sec.  7.  The  great  importance  of  continuing  the  work  for  deep  water  at  Aransas 
Pass,  and  the  necessity  of  securing  it  at  the  earliest  possible  day,  and  the  fact  of 
the  vast  amount  of  business  before  this  session  of  the  legislature,  and  the  length  of 
the  session  being  limited,  create  an  imperative  necessity  and  an  emergency  which 
demands  that  the  constitutional  rule  requiring  bills  to  be  read  on  three  several 
days  be  suspended,  and  this  act  take  effect  and  be  in  force  from  and  after  its  pas- 
sage, and  it  is  so  enacted. 

Sec.  8.  That  all  laws  in  conflict  with  any  of  the  provisions  of  this  act  be,  and 
the  same  are,  hereby  repealed. 

Note. — After  passage  of  above  act  it  was  amended,  and  to  avoid  attaching  copy 
of  amendment  the  clauses  stricken  out  by  the  amendment  are  left  out  of  the  above 
copy,  and  same  shows  the  act  as  it  now  reads. 


Exhibit  A 3. 

[AN  ACT  for  improving  Aransas  Pass.] 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  United  States  of 
America  in  Congress  assembled , That  the  Aransas  Pass  Harbor  Company,  a cor- 
poration duly  chartered  under  the  laws  of  the  State  of  Texas,  and  their  associates, 
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assigns,  successors,  and  representatives  be,  and  they  are  hereby,  authorized  on  the 
conditions  hereinafter  mentioned,  to  construct,  own,  and  operate  such  permanent 
and  sufficient  jetties  and  breakwaters  and  such  auxiliary  works  as  are  necessary 
to  create  and  permanently  maintain,  as  hereinafter  set  forth,  a navigable  channel 
across  the  outer  bar,  which  obstructs  the  entrance  to  Aransas  Pass  Harbor,  on  the 
coast  of  the  Gulf  of  Mexico,  in  the  State  of  Texas,  and  so  far  into  the  bays  and 
navigable  waters  as  may  be  necessary  to  reach  a place  that  will  afford  ample  dock- 
age and  protection  from  storms,  swells,  cyclones,  and  tidal  waves  for  the  purpose 
of  furnishing  the  vessels  and  boats  adapted  to  the  purpose,  facilities  for  navigation 
in  and  along  the  entire  length  of  said  channel,  and  for  that  purpose  they  may  con- 
struct in  the  Gulf  of  Mexico  and  in  and  across  the  bays  and  navigable  waters  adja- 
cent thereto  such  walls,  jetties,  dikes,  levees,  and  other  structures,  and  employ 
such  boats,  rafts,  bridges,  and  appliances,  as  they  may  in  the  prosecution  of  said 
work  deem  necessary:  Provided,  That  no  such  structure  or  means  employed  shall 
hinder,  delay,  or  interfere  with  the  free  navigation  in  said  channel,  harbor,  bays, 
or  navigable  waters:  and  to  protect  their  said  works  they  may  build  and  maintain 
such  levees,  embankments,  walls,  or  riprap  as  may  be  necessary  to  secure  their 
permanency  along  the  banks  or  shores  of  Mustang,  St.  Joseph,  and  Harbor  Islands 
as  the  United  States  is  authorized  to  grant,  and  to  utilize  such  works  as  the  Gov- 
ernment has  already  constructed,  and  will  hold  the  United  States  harmless  from 
any  damage  that  may  accrue  to  any  person  or  persons  by  the  construction  of  said 
walls,  jetties,  dikes,  levees,  and  other  works  constructed  thereunder:  Provided  fur- 
ther, That  unless  the  construction  of  the  proposed  work  shall  be  commenced  within 
one  year  from  date  of  approval  of  this  act  and  be  diligently  prosecuted  by  the 
expenditure  of  at  least  three  hundred  thousand  dollars  per  annum  thereafter  in  the 
prosecution  thereof  until  twenty  feet  depth  of  water  over  the  outer  bar  is  obtained, 
the  grant  of  privileges  herein  shall  be  forfeited;  and  unless  the  said  company, 
their  associates,  assigns,  successors,  or  legal  representatives,  shall  secure  a navi- 
gable depth  over  said  outer  bar  of  fifteen  feet  of  water  within  three  years  after  the 
date  of  the  approval  of  this  act,  and  a navigable  depth  of  twenty  feet  of  water 
over  said  bar  within  five  years  from  said  date,  then  Congress  may  revoke  the 
privileges  herein  granted  in  relation  to  said  improvements. 

Sec.  2.  That  at  any  time  after  said  improvements  and  auxiliary  works  have 
been  completed  as  herein  provided,  and  said  depth  of  twenty  feet  has  been  obtained, 
the  United  States  shall  have  the  right  to  pay  the  said  company,  or  their  assigns, 
successors,  or  legal  representatives,  the  value  of  the  works  constructed  under  this 
act  or  under  or  by  virtue  of  any  authority  granted  by  the  State  of  Texas,  and  on 
such  payment  being  made  by  the  United  States  all  rights  to  said  work  on  the  part 
of  said  parties  shall  cease,  but  nothing  in  this  act  shall  be  construed  as  compelling 
the  Government  to  take  possession  of  and  pay  for  said  work  unless  so  desired. 
Nothing  within  the  provisions  of  this  act  shall  be  construed  as  authorizing  the 
said  company  to  charge  or  collect  tolls  or  tonnage  upon  boats  or  vessels  navigating 
said  channel  and  the  navigation  of  the  same  shall  be  free. 

Approved,  May  12,  1890. 


Exhibit  A 4. 

STATEMENT  OF  AMOUNTS  EXPENDED  BY  ARANSAS  PASS  HARBOR  COMPANY  ON 

WORKS  AT  PASS. 

Nelson  or  south  jetty  account. 


Total  amount  actually  paid  out  in  construction  of  Nelson  Jetty, 
including  cost  of  tools  and  material,  all  of  which  was  paid  prior  to 

January  1,  1895 $53,834.17 

Add  6 per  cent  interest  on  this  sum  from  January  1,  1895,  to  January 

1,1898 9,690.15 

Amount  since  paid  on  debts  contracted  in  erecting  said  jetty. 13, 232. 29 

Add  6 per  cent  interest  from  August  1,  1897,  to  January  1,  1898 463. 13 

Salaries  of  officers  to  July  1,  1895 15, 000. 00 

Add  6 per  cent  interest  from  said  date  to  January  1,  1898. 2, 250. 00 

Amount  indebtedness  incurred  in  construction  of  said  jetty  still  unpaid, 
for  which  harbor  company  is  liable,  with  interest  calculated  to  August 
1,1897  13,000.00 


Total  expenditures  chargeable  to  Nelson  Jetty  account 107, 469. 74 
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North  jetty  account. 


Engineers’  salaries  paid. $7, 033. 40 

Engineering  expenses  paid 6, 710. 31. 

Officers’  and  employees’  salaries  paid. 13, 987. 67 

Engineer’s  salary  to  August  1,  1897,  unpaid 1,050.00 

Assistant  engineer’s  salary  to  August  1,  1897,  unpaid 150.00 

Officers’  and  employees’  salary  to  August  1, 1897,  unpaid 1, 050. 00 

C.  P.  Goodyear,  amount  advanced  for  work  under  his  contract 2,250.00 

Stationery  and  office  printing 444.87 

Add  6 per  cent  interest  on  totals  of  above  from  August  1,  1897,  to  Jan- 
uary 1,1898 1,143.67 

Total  amount  paid  Charles  Clarke  & Co.  for  construction  of  north 
jetty.. 235,000.00 


268,819.92 

Add  6 per  cent  interest  to  January  1, 1898,  on  payments 
to  Clarke  & Co.,  as  follows: 

From  January!,  1896,  on.. $145,000.00  17,400.00 

From  January  11,  1896,  on.. 1,247.90  148.71 

From  February  14,  1896,  on 12, 446. 52  1, 420. 97 

From  March  16,  1898,  on. ...  24, 568. 90  2, 665. 73 

From  April  25,  1896,  on 5, 033. 70  512. 60 

From  May  8,  1896,  on. 3, 216. 62  320. 58 

From  July  23,  1896,  on.. 16,161.94  1,406.09 

From  August  15,  1896,  on 4, 198. 68  349. 19 

From  March  31,  1897,  on 23, 125. 74  1, 040. 65 


235, 000. 00  294, 084. 44 

Recapitulation. 

Total  expenditures  on  Nelson  or  south  jetty,  with  interest. $107,469.74 

Total  expenditures  on  north  jetty,  account  and  interest 294, 084. 44 


401,554. 18 

In  addition  to  the  foregoing  the  company  has  expended,  m round  numbers, 
$123,000  in  payment  of  taxes,  purchase  and  construction  of  terminal  railways, 
protection  of  its  properties,  payments  of  debts,  purchase  of  part  of  Harbor  Island, 
and  incidental  expenses. 


Exhibit  B. 


Summary  of  commerce  passing  through  Aransas  Pass , Texas,  as  reported  in  the 
Annual  Reports,  Chief  of  Engineers,  from  1879  to  1890,  inclusive,  with  exception 
of  part  of  1880,  which  is  given  in  separate  list. 


Bones 

885, 000 

Ore 

...pounds.. 

520, 982 

Cattle 

.number.. 

129, 521 

Railroad  iron 

tons.. 

6, 600 

Cedar  piles 

do 

610 

Salt.. 

sacks.. 

200 

Coal 

1,353 

Stone 

tons.. 

490 

Coal  oil . 

cases... 

6,972 

Sheep 

1,416 

Cotton 

bales.. 

1,318 

Shingles 

5,481,000 

Dry  hides 

..pounds.. 

2, 572, 179 

Tallow 

..  pounds.. 

1,154, 350 

Dry  hides,  skins,  wool,  etc.. 

Wet  salted  hides . 

do 

75, 000 

pounds 

839, 524 

Wool. 

b°gs._ 

88 

Dry  skins  in  bales . 

.pounds.. 

700,  782 

Wool 

...pounds.. 

6,790,416 

Fish  and  turtle. . . 

do 

445, 060 

Beef  (in  tin) 

do 

2,492,400 

General  merchandise  .do 

31, 109, 564 

Tongue  (in  tin).. 

do 

31,155 

General  merchandise _bbls__ 

190, 556 

Neat’s-foot  oil ... 

do 

12, 800 

Horsehair 

.pounds.. 

26, 156 

Blood 

do.... 

83, 080 

Horses 

186 

Rethes 

do.... 

35, 309 

Hogs 

65 

Hoofs 

20, 770 

Horns 

2,260 

Shin  bones  

49,848 

Ixtle  

....do.... 

368, 312 

Knuckles 

do 

28, 039 

Lumber 

feet.. 

25,079,788 

Hair 

do.... 

3,530 

Lumber  and  shingles  .tons.. 

9,329 

Tankings 

830, 800 

Mules 

35 

Horns... 

..number.. 

41,540 
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Report  of  treasurer  Corpus  Christi  Wharf  and  Warehouse  Company  for  fiscal  year 
1880,  stating  that  Aransas  Bar  was  closed,  and  that  most  of  the  freight  was  taken 
by  lighters  through  the  bays  to  Indianola  for  shipment . 


Wool pounds..  6,500,000 

Hides,  green  salted 1,700 

Bones ...tons..  154 

Kips,  dry ..pounds..  177,000 

Sheep 300 

Hides,  dry 65, 000 


Skins... pounds..  792,000 

Horsehair ..do 42, 000 

Tallow .barrels. . 65 

Merchandise  do 120, 000 

Lumber. feet..  4,500,000 

Shingles 1,500,000 


Exhibit  C. 

JOINT  LETTER  OF  MESSRS.  LEWIS  M.  HATJPT  AND  H.  C.  RIPLEY,  CONSULTING 

ENGINEERS. 

Philadelphia,  June  12,  1895. 

Gentlemen:  In  accordance  with  your  request,  through  Brewster  Cameron,  esq., 
we  have  the  honor  to  submit  the  following  brief  description  of  the  proposed  break- 
water for  Aransas  Pass,  Tex.,  and  the  results  we  confidently  predict  from  its 
construction. 

The  work  will  be  entirely  of  stone,  or  of  stone  with  a thin  brush  mattress 
extending  under  a portion  of  a whole  of  its  length,  which  will  be  6,200  feet.  In 
section,  it  will  have  a top  width  of  10  feet,  rising  to  a height  of  3 feet  above  the 
plane  of  mean  low  water.  The  slopes  will  be  li  horizontal  to  1 vertical,  and  the 
base  will  vary,  according  to  depths,  from  40  to  70  feet. 

In  plan  it  will  differ  from  the  usual  form  of  jetty  or  breakwater,  being  detached 
from  the  shore  and  located  on  the  bar  to  the  “windward  ” of  the  channel.  Its  axis 
will  be  curved  (compound  and  reverse)  to  produce  reactions  similar  to  those  found 
in  the  concavities  of  streams,  and  having  radii  sufficient  to  maintain  channels  of 
the  requisite  depths,  as  revealed  by  existing  curves  and  their  resulting  depths  of 
over  30  feet,  now  found  inside  the  bar.  It  is  designed  to  fulfill  the  fundamental 
conditions  of  (a)  arresting  the  littoral  drift;  ( b ) admitting  the  full  tidal  prism  to 
the  interior  lagoons;  (c)  controlling  the  ebb  currents  and  producing  a reaction 
across  the  bar;  (d)  changing  the  conditions  of  equilibrium  of  flood  and  ebb  cur- 
rents in  favor  of  the  latter;  and  (e)  of  affording  aids  to  navigation  by  a structure 
of  only  half  the  length  of  the  usual  convergent  or  parallel  jetties  in  pairs. 

The'work  will  be~executed  in  two  parts.  The  first  will  consist  of  1,250  feet  of 
completed  breakwater  and  2,500  feet  of  foundation  extension;  the  second,  of 
5,950  feet  of  completed  breakwater  and  250  feet  of  foundation  extension.  It  is  to 
be  covered  with  a substantial  apron  of  heavy  blocks,  weighing  from  two  to  five 
tons,  carefully  placed  so  as  to  produce  a permanent  and  substantial  structure. 

The  construction  of  the  proposed  breakwater,  as  designed,  will  unquestionably 
result  in  securing  navigable  depths  over  the  bar  of  15  feet  for  the  first  part  of  the 
work  and  20  feet  for  the  second. 

The  development  of  these  depths  will  commence  immediately  upon  the  construc- 
tion of  the  foundation  course,  which  will  be  greatly  hastened  by  the  strong  cur- 
rents resulting  from  the  “northers,”  and  which  occur  between  September  and 
March.  If  a more  rapid  development  of  depths  is  desired  than  will  result  from 
natural  causes,  deepening  may  be  facilitated  by  dredging  or  other  auxiliary 
appliances. 

Since  the  forces  necessary  to  maintain  a channel  are  much  less  than  those 
required  to  create  it,  a channel  once  developed  and  protected  from  silt,  as  this 
will  be,  may  be  maintained  by  the  natural  tidal  currents  from  the  bays;  hence  the 
cost  of  maintenance  under  the  plan  proposed  would  be  a minimum. 

Respectfully  submitted. 

Lewis  M.  Haupt, 

H.  C.  Ripley, 

Consulting  Engineers. 


Exhibit  D. 

LETTER  OF  CHIEF  ENGINEER  OF  ARANSAS  PASS  HARBOR  COMPANY. 

Ropesville,  Tex.,  September  19, 1896. 

Dear  Major:  Replying  to  your  favor  of  the  11th  instant,  requesting  estimates 
of  quantities  to  complete  breakwater,  I beg  to  hand  you  herewith  my  estimate, 
embracing  the  amount  of  work  yet  to  be  done  in  accordance  with  the  original 
design  and  plans  submitted  by  yourself  and  Professor  Haupt. 
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This  original  plan  contemplated  “ a breakwater,  A,  B,  C,  D,  E,  abont  6,200  feet  in 
length,  located  as  shown  on  blue  print,'’  and  consisting  of  “ a foundation  of  brush 
not  to  exceed  2 feet  thick,  covered  with  stone  3 feet  thick,  and  with  widths  as 
follows”: 


First,  2,000  feet,  E to  D,  40  feet  wide;  next,  1,700  feet,  50  feet  wide,  and  the  next, 
2,500  feet,  60  feet  wide,  “and  a superstructure  having  a top  width  of  10  feet,  at  an 
elevation  of  3 feet  above  the  plane  of  mean  low  tide,  and  with  side  slopes  of  1£ 
horizontal  to  1 vertical.  ” 

The  work  thus  constructed  has  been  carried  out  strictly  on  these  lines,  the 
amount  done  to  date  being  as  follows: 

First  contract:  1,000  feet  of  foundation,  F to  B;  1,250  feet  of  complete  break- 
water, B to  C;  1,500  feet  of  foundation  only,  C to  D.  Material  and  cost:  3,750 
linear  feet  of  mattress  work,  F to  D;  23,032  cubic  yards  riprap  on  foundation  3 
feet  high,  F to  D;  6,584cubic  yards  riprap  core +5, 560  cubic  yards  block  (capping)= 
12,144  cubic  yards  (superstructure,  B to  C,  1,250  linear  feet).  Total  cost,  $145,000, 
less  $3,800,  deducted  for  38  days’  overtime. 

Second  contract:  1,400  feet  of  foundation,  D to  D+1,400,  and  1,500  feet  core,  C 
to  D.  Material  and  cost:  1,400  linear  feet  of  mattress  work,  D to  D+1,400;  6,216 
cubic  yards  of  riprap'  on  foundation,  D to  D+1,400;  3,878.33  cubic  yards  of  riprap 
core,  C to  D.  Cost,  $38,263.32. 

Third  contract:  1,500  linear  feet,  core  and  superstructure,  C to  D.  Material  and 
cost:  3,508.11  cubic  yards  riprap,  C to  D;  3,622.75  cubic  yards  block,  D to  D— 500 
feet.  Cost,  $28,523.44.  This  portion  of  breakwater  was  not  completed,  about  1,000 
linear  feet  yet  remaining  to  be  capped. 

Fourth  contract:  600  linear  feet  of  mattress,  D+1,400  to  E,  and  partially  building 
up  core  to  surface  of  water  (not  full  width) , with  quarry-run  stone.  Material  and 
cost:  552  linear  feet  of  mattress  work;  4,027.85  cubic  yards  of  stone,  quarry  run, 
consisting  of  small  block  and  riprap.  Cost,  $16,939.40. 

The  above  costs  do  not  include  engineering  expenses. 

Now,  the  necessary  work  to  be  done  is  as  follows: 

First.  To  build  450  linear  feet  foundation,  F-A,  or  450  linear  feet  mattress,  60 
feet  wide,  covered  with  riprap  3 feet  high. 

Second.  To  build  up  and  complete  200  feet  of  superstructure,  sloping  the  Gulf 
end,  and  leaving  250  feet  foundation. 

Third.  To  build  up  and  cap  (complete)  B-F,  1,000  linear  feet  in  length. 

Fourth.  To  complete  C-D,  1,000  linear  feet,  with  capping  stones. 

Fifth.  To  build  up  D-E,  2,000  linear  feet,  with  riprap,  full  width,  and  cap  same. 

Sixth.  To  fill  gaps  in  crown  of  B-C  where  smaller  block  stones  have  been  washed 
over  by  storms  since  contract  was  completed. 

The  material  required  for  such  work  will  be  as  follows: 

No.  1.  Four  and  one-half  mattresses  100  feet  long  by  60  feet  wide  by  not  over  2 
feet  in  thickness,  composed  of  9-inch  diameter  fascines  and  bonding  poles  above 
and  below;  3,500  cubic  yards  riprap  (3  feet  high)  on  foundation. 

No.  2.  Four  thousand  four  hundred  and  fifty  cubic  yards  riprap  for  core;  1,760 
cubic  yards  block  for  capping;  total,  6,210  cubic  yards. 

No.  3.  Fourteen  thousand  six  hundred  cubic  yards  riprap  for  core;  7,000  cubic 
yards  for  capping;  total,  21,600  cubic  yards. 

No.  4.  Nine  thousand  cubic  yards  block  stone  for  capping,  a small  proportion  of 
riprap  for  interstices. 

No.  5.  Six  thousand  four  hundred  cubic  yards  riprap  for  core;  5,300  cubic  yards 
block  for  capping;  total,  11,700  cubic  yards. 

No.  6.  One  thousand  cubic  yards  block  with  small  proportion  riprap  for  patching. 

In  all,  about  29,000  cubic  yards  of  riprap  and  24,000  cubic  yards  of  block  stone; 
total,  53,000  cubic  yards  stone,  and  the  necessary  mattresses. 

Stone  can  be  supplied  from  two  sources:  Rockport,  from  quarries  along  the  line 
of  the  San  Antonio  and  Aransas  Pass  Railway  at  Falls  City  and  Kerrville;  Corpus 
Christi,  from  quarries  along  the  line  of  the  Mexican  National  Railway  between 
Corpus  Christi  and  Laredo. 

Brush  for  mattress  work  can  be  had  at  Rockport. 

Last  fall  there  was  a deepening  of  the  water  at  Gulf  end  of  breakwater  from  B 
to  A or  F,  but  since  spring  of  this  year  therehas  been  some  shoaling  up  of  the  sand 
at  outer  end  and  present  depths  are  not  so  great. 

I can  not  urge  too  strongly  that  work  on  the  breakwater,  particularly  the  Gulf 
end,  be  begun  at  once,  for  after  October  there  is  but  little  chance  to  work  in  the 
heavy  seas  prevailing  during  the  winter  months. 

Very  truly,  yours, 


Maj.  H.  C.  Ripley, 

Consulting  Engineer,  Galveston. 


Wm.  D.  Jenkins,  Chief  Engineer, 
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I,  T.  B.  Wheeler,  secretary  of  the  Aransas  Pass  Harbor  Company,  do  hereby 
certify  that  the  within  and  foregoing  paper  is  a true  and  correct  copy  of  the 
original  it  purports  to  represent. 

In  testimony  whereof,  I hereunto  sign  my  name  and  affix  the  seal  of  the  com- 
pany, this  1st  day  of  August,  1897. 

[seal.]  T.  B.  Wheeler,  Secretary. 


Exhibit  E. 


BID  OF  MESSRS.  CHARLES  CLARKE  & CO.  FOR  CONSTRUCTING  BREAKWATER. 


Baltimore,  June  8, 1895. 

Gentlemen:  Herewith  we  beg  to  hand  you  our  bid  for  the  construction  of  a 
breakwater  at  Aransas  Pass,  Texas. 

First.  We  will  build  1,250  feet  of  completed  breakwater  and  2,500  feet  of  founda- 
tion extension,  as  per  specifications  attached,  and  as  per  cross  sections  marked  fig.  1 
and  fig.  2 in  accompanying  blue  print  for  the  sum  of  $148,000. 

Second.  We  will  build  6,000  feet  of  completed  breakwater  and  200  feet  of  foun- 
dation extension,  as  per  specifications  attached,  and  as  per  cross  sections  marked 
fig.  1 and  fig.  2 on  blue  print  for  the  sum  of  $285,000. 

Yours,  very  truly. 


Charles  Clarke  & Co.,  Galveston , Tex. 


Messrs.  Alexander  Brown  & Son, 

Baltimore. 


Exhibit  F. 

CONTRACT  BETWEEN  MESSRS.  CHARLES  CLARKE  & CO.  AND  BREWSTER  CAMERON. 

This  agreement,  made  this  3d  day  of  July,  1895,  between  Charles  Clarke  and 
Robert  P.  Clark,  of  Galveston,  Texas,  copartners  under  the  firm  name  of  Charles 
Clarke  & Co.,  of  the  first  part,  and  Brewster  Cameron,  of  Philadelphia,  Pennsyl- 
vania, party  of  the  second  part: 

Whereas  by  an  agreement  in  writing  between  the  Aransas  Pass  Harbor  Com- 
pany and  the  said  Cameron,  dated , 1895,  it  was  recited  that,  whereas  the 

said  Aransas  Pass  Harbor  Company  is  a corporation  incorporated  under  the  laws 
of  the  State  of  Texas,  with  a capital  stock  of  two  million  dollars  ($2,000,000), 
divided  into  twenty  thousand  shares  of  the  value  of  $100  each,  for  the  purpose  of 
constructing,  owning,  and  operating  deep-water  channels  from  the  waters  of  the 
Gulf  of  Mexico  along  and  across  Aransas  Pass  and  along  and  across  Aransas  and 
Nueces  bays,  and  the  channels  and  inlets  thereto,  and  constructing,  owning,  and 
operating  docks,  wharves,  entrances,  moorings,  approaches,  and  ways  into,  on,  and 
across  said  pass,  bays,  and  channels,  and  the  surrounding  and  neighboring  main- 
lands and  islands,  and  for  the  construction,  use,  and  enjoyment  of  such  ware- 
houses, stores,  and  sheds  as  may  be  necessary  for  receiving  and  discharging  freight, 
goods,  wares,  and  merchandise,  and  the  proper  protection  and  preservation  thereof, 
and  to  provide  facilities  for  vessels  and  boats  entering  said  Aransas  Harbor  for 
anchoring,  and  receiving  and  discharging  passengers  and  cargoes,  and  to  charge 
and  collect  tolls  and  wharfage  therefor;  and 

Whereas  in  and  by  an  act  of  Congress  of  the  United  States  of  America,  approved 
May  12th,  1890,  entitled,  “An  act  for  improving  Aransas  Pass,”  and  an  amend- 
ment thereto  approved  January  22nd,  1894,  entitled  “An  act  to  amend  an  act  of 
Congress  approved  May  12,  1890,  granting  to  the  Aransas  Pass  Harbor  Company 
the  right  to  improve  Aransas  Pass,”  certain  rights  and  privileges  of  greah  value 
were  given  to  the  said  harbor  company;  and 

Whereas  in  and  by  an  act  of  the  legislature  of  the  State  of  Texas  entitled,  “An 
act  to  encourage  the  construction  and  maintenance  of  deep-water  harbors,  navi- 
gable channels,  docks,  and  wharves  on  the  Gulf  coast  within  the  State  of  Texas, 
and  to  define  the  rights  and  duties  and  fix  the  liabilities  of  the  corporations  that 
may  acquire  land  or  privileges  under  this  act,”  which  act  was  presented  to  the 
governor  for  his  approval  on  the  11th  day  of  April,  1891,  and  became  a law  with- 
out his  signature,  the  said  harbor  company  will  receive,  acquire,  and  own  certain 
lands,  islands,  shores,  shallow  bays,  and  other  rights  and  privileges  of  great  value 
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provided  said  harbor  company  shall  conform  to  the  requirements  and  provisions 
of  the  said  act;  and 

Whereas  the  said  harbor  company  has  been  engaged  in  building  and  erecting 
certain  jetties  and  works  to  secure  the  said  deep-water  channel  at  the  said  Aransas 
Pass,  and  has  laid  out  and  expended  more  than  one  hundred  thousand  dollars 
($100,000)  in  the  prosecution  of  its  said  work,  but  is  unable  to  provide,  raise,  or 
secure  the  money  needed  and  required  to  complete  the  work  and  pay  the  debts  of 
the  said  harbor  company,  and  for  the  purpose  of  securing  the  prosecution  of  said 

work  has  entered  into  the  said  contract  and  agreement,  dated , 1895,  with 

the  said  Brewster  Cameron;  and 

Whereas  in  the  said  agreement,  dated , 1895,  it  was,  among  other  things, 

provided  that  the  said  Cameron  undertookand  agreed  to  build  for  the  said  Aransas 
Pass  Harbor  Company,  on  the  north  side  of  the  entrance  to  the  said  Aransas  Pass, 
1,250  feet  of  complete  breakwater  and  2,500  feet  of  foundation  extension,  in  con- 
formity with  the  plans  and  specifications  of  Prof.  Lewis  M.  Haupt,  of  Philadelphia, 
Pennsylvania,  and  H.  C.  Ripley,  of  G-alveston,  Texas,  consulting  engineers,  here- 
tofore prepared,  subject  to  such  modifications  as  may  be  agreed  upon  between  the 
consulting  engineers  and  the  engineer  who  may  be  in  charge  of  the  works,  and  sub- 
ject to  the  direction  and  control  of  such  engineer;  the  said  work  to  be  performed 
within  the  time  required  by  the  said  act  of  Congress  and  the  said  amendments 
thereto;  and  that  the  said  Brewster  Cameron  shall  have  the  free  use  of  all  machin- 
ery, boats,  barges,  materials,  wharves,  houses,  fixtures,  and  all  other  property  and 
appliances  now  belonging  to  said  harbor  company  and  heretofore  used  in  the 
improvement  of  the  said  pass,  and  that  the  use  of  the  same  by  the  said  Cameron 
shall  be  without  cost,  charges,  or  liability  for  damage  or  injury  thereto  resulting 
from  the  use  of  the  same,  and  the  said  Harbor  Co.  shall  also  transfer  and  assign  to 
the  said  Brewster  Cameron  all  the  right,  title,  and  interest  of  the  said  harbor 
company  in  and  to  a certain  contract  with  the  San  Antonio  and  Aransas  Pass  Rail- 
way Co.,  dated  the  1st  day  of  September,  1892,  for  the  delivery  and  hauling  of 
stone  and  materials  for  the  improvement  of  said  Aransas  Pass.  And  that  the  said 
Harbor  Co.  and  the  officers  and  directors  of  said  Harbor  Co.  shall  give  to  the  said 
Brewster  Cameron  such  aid  and  assistance,  in  the  way  of  necessary  resolutions, 
acts,  authority,  and  attention  to  the  affairs  of  the  company  as  may  be  required  to 
secure  the  successful  accomplishment  of  the  said  work  undertaken  by  the  said 
Brewster  Cameron,  as  aforesaid,  and  will  not  in  any  way  hinder,  attempt  to  pre- 
vent, annoy,  disturb,  or  place  any  obstacle  in  the  way  of  the  successful  accom- 
plishment of  this  work  by  the  said  Brewster  Cameron;  and 

Whereas,  in  pursuance  of,  and  to  enable  the  said  Cameron  to  perform  the  said 
agreement  dated , 1895,  these  presents  are  executed: 

Now,  therefore,  this  agreement  witnesseth,  that  for  and  in  consideration  of  the 
premises  and  the  sum  of  $5,  paid  by  each  of  the  parties  hereto  by  the  other,  the 
receipt  of  which  they  do  respectively  acknowledge,  the  said  parties  of  the  first  and 
second  parties  hereto,  for  themselves  and  their  respective  heirs,  executors,  admin- 
istrators, and  assigns,  do  severally  covenant  and  agree  as  follows: 

First.  The  said  parties  of  the  first  part  do  hereby  covenant,  promise,  and  agree 
to  and  with  the  said  part  of  the  second  part,  that  they,  the  said  parties  of  the  first 
part,  shall  and  will,  for  the  consideration  hereinafter  mentioned,  begin  within 
thirty  days  hereof,  and  will,  on  or  before  the  15th  day  of  December,  1895,  well  and 
sufficiently  build,  construct,  complete  in  every  respect,  and  deliver  in  true  and 
thoroughly  workmanlike  manner  to  the  said  party  of  the  second  part,  a break- 
water of  all  rock,  or  rock  with  a light  brush  foundation,  at  Aransas  Pass,  Texas, 
according  and  agreeably  with  the  said  plans  and  specifications,  which  are  hereto 
annexed  and  made  a part  hereof,  and  on  which  this  contract  is  made,  to  wit: 
Twelve  hundred  and  fifty  (1,250)  feet  of  completed  work  and  twenty-five  hundred 
(2,500)  feet  of  foundation  extension,  which  shall  consist  of  the  foundation  extend- 
ing from  the  15-ft.  curve  at  “ F”  to  “ D,”a  length  of  thirty-seven  fifty  (3,750)  feet, 
and  of  the  superstructure  extending  from  a point  “B”  ten  hundred  (1,000)  feet 
distant  from  “F”  to  a point  “C,”and  having  a length  of  twelve  hundred  and 
fifty  (1,250)  feet,  said  breakwater  to  be  built  to  the  satisfaction  and  under  the 
direction  and  personal  supervision  of  the  engineer  in  charge  of  the  works,  said 
engineer  to  be  designated  and  appointed  by  the  party  of  the  second  part.  The 
said  parties  of  the  first  part  shall  and  will  at  their  own  proper  cost  and  expense 
find  and  provide  all  such  material,  plant,  and  labor  of  all  kinds  whatsoever  shall 
be  proper  and  sufficient  for  the  construction  of  said  breakwater — all  for  the  sum 
of  one  hundred  and  forty-five  thousand  dollars  ($145,000),  to  be  paid  as  herein- 
after stipulated. 

Second.  The  said  party  of  the  second  part  does  hereby  covenant,  promise,  and 
agree  to  and  with  the  said  parties  of  the  first  part  that  he,  the  said  party  of  the 
second  part,  in  consideration  of  the  covenants  and  agreements  herein  made  by  the 
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paid  parties  of  the  first  part  being  strictly  executed  and  performed,  will  well  and 
truly  pay,  or  cause  to  be  paid,  unto  the  said  parties  of  the  first  part,  their  respective 
heirs,  executors,  administrators,  and  assigns,  the  sum  of  one  hundred  and  forty- 
five  thousand  dollars  ($145,000),  lawful  money  of  the  United  States  of  America, 
as  follows,  to  wit: 

The  engineer  in  charge  shall  make  monthly  estimates  of  the  amount  of  work 
done  during  the  month,  and  ninety  per  cent  of  the  amount  of  such  estimates  will 
be  paid  for  each  month  to  the  parties  of  the  first  part;  and  ten  per  cent  of  the 
amount  of  such  estimates  shall  be  retained  by  the  party  of  the  second  part  until 
the  whole  work  shall  have  been  completed  and  accepted  within  the  time  aforesaid, 
when  the  said  amount  so  retained  shall  be  paid  to  the  said  parties  of  the  first  part. 

Third.  It  is  hereby  further  understood  and  agreed  by  and  between  the  said  par- 
ties that  the  said  plans  and  specifications  are  intended  to  cooperate,  so  that  any 
work  exhibited  in  the  plans  and  not  mentioned  in  the  specifications,  or  vice  versa, 
is  to  be  executed  the  same  as  if  mentioned  and  set  forth  in  the  plans  and  specifica- 
tions, to  the  true  intent  and  meaning  of  the  plans  and  specifications. 

It  is  distinctly  understood  and  agreed  to  that  the  work  to  be  done  shall,  in  any 
and  every  event,  be  delivered  in  a completed  state,  and  shall  accord  with  the  plans 
and  specifications  when  so  delivered,  and  that  any  losses  or  damage  from  any 
cause  prior  to  such  delivery  and  acceptance  in  a completed  state  shall  be  at  the 
risk  of  and  shall  be  immediately  made  good  by  the  parties  of  the  first  part.  It  is 
also  agreed  that  the  parties  of  the  first  part  shall  not  sublet  the  work  without  the 
consent,  in  writing,  of  the  party  of  the  second  part  or  the  engineer  in  charge. 

Fourth.  It  is  agreed  and  understood  that  the  parties  of  the  first  part  shall  have 
the  free  use  of  all  machinery,  barges,  wharves,  houses,  and  fixtures,  f ormerly  used 
by  and  now  belonging  to  the  Aransas  Pass  Harbor  Company,  without  cost,  charges, 
or  liability  for  damages  resulting  from  the  use  of  the  same. 

Fifth.  The  parties  of  the  first  part  agree  to  furnish  to  the  parties  of  the  second 
part,  or  to  such  person  or  persons  designated  by  the  said  party  of  the  second  part, 
as  shall  or  may  agree  to  make  the  said  cash  payments  a good  sufficient  bond. 

Sixth.  It  is  agreed  and  is  made  a condition  of  these  presents  that  time  is  and 
shall  be  of  the  essence  of  this  contract.  And  that  in  case  the  parties  of  the  first 
part  shall  fail  to  provide  sufficient  plant,  labor,  or  material  to  prosecute  the  work 
with  due  diligence,  they  shall  be  liable  in  the  sum  of  one  hundred  dollars  ($100) 
per  day  as  liquidated  damages  for  each  and  every  day  after  the  15th  day  of  Decem- 
ber, 1895,  during  which  they  shall  be  in  default  as  aforesaid.  And  that  if  the  said 
parties  of  the  first  part  shall  continue  to  be  in  default  as  aforesaid  for  two  months 
after  the  said  last-mentioned  date,  then,  and  in  that  event,  the  said  party  of  the 
second  part  may,  in  addition  to  the  recovery  of  the  said  liquidated  damages,  take 
charge  of  the  said  work  and  complete  the  same,  or  cause  it  to  be  completed,  at  the 
risk  and  cost  of  the  said  party  of  the  first  part. 

In  witness  whereof  the  said  parties  of  the  first  and  second  parts  have  hereto  set 
their  hands  and  seals  the  day  and  year  first  above  written.  (Executed  in  tripli- 
cate.) 


SEAL. 

SEAL. 

SEAL. 


Signed,  sealed,  and  delivered  in  the  presence  of— 


At  the  instance  of  Brewster  Cameron,  and  for  value  received  from,  we  hereby 
agree  to  make  Charles  Clarke  & Co.  the  cash  payments,  not  to  exceed  in  the  aggre- 
gate the  sum  of  one  hundred  and  forty-five  thousand  ($145,000)  dollars,  which  are 
provided  for  in  and  when  and  as  the  same  may  become  due  and  payable  under  the 
foregoing  agreement  between  the  said  Charles  Clarke  & Co.  and  the  said  Brewster 
Cameron. 

I,  T.  B.  Wheeler,  secretary  of  the  Aransas  Pass  Harbor  Company,  do  hereby 
certify  that  the  within  and  foregoing  paper  is  a true  and  correct  copy  of  the  origi- 
nal it  purports  to  represent. 

In  testimony  of  which  I hereunto  sign  my  name  and  affix  the  seal  of  the  com- 
pany on  this  1st  day  of  Aug. , 1897. 

[seal.]  T.  B.  Wheeler,  Secretary. 
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CONTRACTS  BETWEEN  MESSRS.  CHARLES  CLARKE  & CO.  AND  ARANSAS  PASS 
HARBOR  COMPANY, 

This  agreement  made  this,  the  6th  day  of  January,  1896,  between  Charles  Clarke 
and  Robert  P.  Clark,  of  Galveston,  Tex.,  copartners,  under  the  firm  name  of 
Charles  Clarke  & Co.,  of  the  first  part,  and  the  Aransas  Pass  Harbor  Company, 
a corporation  organized  under  the  laws  of  the  State  of  Texas,  party  of  the  second 
part; 

Whereas  the  said  harbor  company  has  been  recently  engaged  in  the  construc- 
tion of  a breakwater  3,750  feet  in  length,  consisting  of  1,250  feet  of  complete 
breakwater  and  2,500  feet  of  apron  extension;  and 

Whereas  the  said  Charles  Clarke  & Co.  have,  under  contract  date  July  3rd, 
1895,  with  Brewster  Cameron,  of  Philadelphia,  Penn.,  constructed  or  nearly  com- 
pleted the  above-mentioned  breakwater  for  the  Aransas  Pass  Harbor  Company ; and 

Whereas  the  above-mentioned  breakwater  is  only  a portion  of  the  entire  break- 
water proposed  to  be  built,  and  the  said  harbor  company  having  signified  its 
intention  of  continuing  the  work  of  building  this  breakwater,  now,  therefore,  this 
agreement  witnesseth,  that  for  and  in  consideration  of  the  premises  and  the  sum 
of  five  ($5)  dollars  paid  by  each  of  the  parties  hereto  to  the  other,  the  receipt  of 
which  they  do  respectively  acknowledge,  the  said  parties  of  the  first  part  and  sec- 
ond part  hereto,  for  themselves  and  their  respective  heirs,  executors,  administra- 
tors, and  assigns,  do  severally  covenant  and  agree  as  follows: 

First.  The  said  parties  of  the  first  part  do  hereby  covenant,  promise,  and  agree 
to  and  with  the  said  party  of  the  second  part  that  they,  the  said  parties  of  the  first 
part,  shall  and  will  for  the  consideration  hereinbefore  mentioned,  begin  immedi- 
ately, and  will  on  or  before  the  1st  day  of  March,  1896,  well  and  sufficiently  build, 
construct,  complete  in  every  respect  and  deliver  in  true  and  thoroughly  workman- 
like manner  to  the  said  party  of  the  second  part,  one  thousand  (1,000)  feet  or  more  of 
apron  extension,  between  points  D and  B,  consisting  of  a mattress  foundation  thirty 
(30)  feet  in  width  covered  by  riprap  stone  forty  (40)  feet  wide  and  three  feet  thick, 
and  to  deposit  riprap  stone  upon  the  present  apron  foundation  between  the  points 
known  as  C and  D of  the  breakwater  under  construction,  in  such  manner  as  the 
engineer  in  charge  may  prescribe.  Said  apron  extension  and  building  up  upon 
apron  foundation  to  be  built  to  the  satisfaction  and  under  the  direction  and  per- 
sonal supervision  of  the  engineer  in  charge  of  the  work  appointed  by  the  party  of 
the  second  part. 

The  said  parties  of  the  first  part  shall  and  will  at  their  own  proper  cost  and 
expense  find  and  provide  all  such  material,  plant,  and  labor  of  all  kinds  whatso- 
ever as  shall  be  proper  and  sufficient  for  the  construction  of  said  work  at  and  for 
the  following  prices: 

For  each  lineal  foot  of  apron  extension,  forty  feet  wide  and  three  feet  thick 
with  light  mattress  foundation,  sixteen  dollars  and  twenty-five  cents  ($16.25). 

For  each  cubic  yard  of  stone  deposited  upon  present  foundation,  four  dollars  ($4) . 

Second.  The  said  party  of  the  second  part  does  hereby  covenant,  promise,  and 
agree  to  and  with  the  said  parties  of  the  first  part  that  they,  the  said  party  of  the 
second  part,  in  consideration  of  the  covenants  and  agreements  herein  made  by 
the  said  parties  of  the  first  part  being  strictly  executed  and  performed,  will  well 
and  truly  pay,  or  cause  to  be  paid,  unto  the  said  parties  of  the  first  part,  their 
respective  heirs,  executors,  administrators,  and  assigns,  the  sum  of  sixteen  dollars 
and  twenty-five  cents  ($16.25)  for  each  and  every  lineal  foot  of  apron  extension 
abovS  mentioned  and  the  sum  of  four  dollars  ($4)  per  cubic  yard  for  each  and 
every  cubic  yard  deposited  upon  said  apron  foundation,  as  follows: 

The  engineer  in  charge  shall  make  monthly  estimates  of  the  amount  of  work 
done  during  the  month,  and  ninety  per  cent  of  the  amount  of  such  estimates  will 
be  paid  for  each  month,  to  the  parties  of  the  first  part;  and  ten  per  cent  of  the 
amount  of  such  estimates  shall  be  retained  by  the  party  of  the  second  part  until 
the  whole  work  contemplated  shall  have  been  completed  and  accepted  within  the 
time  aforesaid,  when  the  said  amounts  so  retained  shall  be  paid  to  the  said  parties 
of  the  first  part. 

Third.  It  is  hereby  further  understood  and  agreed  by  and  between  the  said 
parties  that  the  plans  and  specifications  heretofore  prepared  by  Prof.  Lewis  M. 
Haupt,  of  Philadelphia,  Pa.,  and  H.  C.  Ripley,  of  Galveston,  Texas,  consulting 
engineers,  and  used  in  the  construction  of  the  first  portion  of  the  breakwater,  sub- 
ject to  such  modifications  as  may  be  agreed  upon  between  the  consulting  engineers 
and  the  engineer  who  may  be  in  charge  of  the  work,  and  subject  to  the  direction 
and  control  of  said  engineer,  shall  form  and  be  made  a part  of  this  contract,  and 
that  the  said  plans  and  specifications  are  intended  to  cooperate  so  that  any  work 
exhibited  in  the  plans  and  not  mentioned  in  the  specifications,  or  vice  versa,  is  to 
be  executed  the  same  as  if  mentioned  and  set  forth  in  the  plans  and  specifications 
to  the  true  intent  and  meaning  of  the  said  plans  and  specifications. 
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Fourth.  The  engineer  in  charge  of  the  work  is  to  designate  in  writing  to  the 
parties  of  the  first  part  the  extent  of  the  work  to  be  undertaken  under  this  agree- 
ment, and  it  is  distinctly  understood  and  agreed  that  the  work  to  be  done  shall 
terminate  upon  the  completion  of  the  specified  length  of  a pron  extension  and  the 
yardage,  as  determined  by  the  engineer  in  charge;  and  that  any  losses  or  damages 
from  any  cause  prior  to  the  delivery  and  acceptance  of  the  specified  work  shall  be 
at  the  risk  of  and  shall  be  immediately  made  good  by  the  parties  of  the  first  part. 
It  is  also  agreed  that  the  parties  of  the  first  part  shall  not  sublet  the  work  without 
the  written  consent  of  the  party  of  the  second  part  or  the  engineer  in  charge. 

Fifth.  It  is  agreed  and  understood  that  the  parties  of  the  first  part  shall  have 
the  free  use  of  all  machinery,  barges,  wharves,  houses,  and  fixtures,  formerly  used 
by  and  now  belonging  to  the  Aransas  Pass  Harbor  Company,  without  cost, 
charges,  or  liability  for  damages  resulting  from  the  use  of  the  same. 

Sixth.  The  parties  of  the  first  part  agree  to  furnish  to  the  party  of  the  second 
part  a good  and  sufficient  bond. 

Seventh.  It  is  agreed  and  is  made  a condition  of  these  presents  that  time  is  and 
shall  be  of  the  essence  of  this  contract,  and  that  in  case  the  parties  of  the  first  part 
shall  fail  to  provide  sufficient  plant,  labor,  or  material  to  prosecute  the  work  with 
due  diligence,  they  shall  be  liable  in  the  sum  of  one  hundred  ($100)  dollars  per 
day  as  liquidated  damages  for  each  and  every  day  after  the  first  day  of  March, 
1896,  during  which  they  shall  be  in  default  as  aforesaid. 

And  that  if  the  said  parties  of  the  first  part  shall  continue  to  be  in  default  as 
aforesaid,  for  one  month  after  the  said  last  mentioned  date,  then  and  in  that 
event,  the  said  party  of  the  second  part  may,  in  addition  to  the  recovery  of  the 
said  liquidated  damages,  take  charge  of  the  said  work,  and  complete  the  same  or 
cause  it  to  be  completed  at  the  risk  and  cost  of  the  said  party  of  the  first  part. 

In  witness  whereof,  the  said  parties  of  the  first  and  second  parts  have  hereunto 
set  their  hands  and  seals  the  day  and  year  first  above  written.  (Executed  in 
triplicate.) 

SEAL.' 

=SEAL.= 

[SEAL/ 

Signed,  sealed,  and  delivered  in  the  presence  of— 


I,  T.  B.  Wheeler,  secretary  of  the  Aransas  Pass  Harbor  Company,  do  hereby 
certify  that  the  within  and  f oregoing  paper  is  a true  and  correct  copy  of  the  orig- 
inal it  purports  to  represent. 

In  testimony  of  which  I hereunto  sign  my  name  and  affix  the  seal  of  the  company 
on  this  1st  day  of  August,  1897. 

[seal.]  T.  B.  Wheeler,  Secretary. 

This  agreement,  made  this  the  2nd  day  of  March,  1896,  between  Charles  Clarke 
and  Robert  P.  Clark,  of  Galveston,  Texas,  copartners  under  the  firm  name  of 
Charles  Clarke  & Co.,  of  the  first  part,  and  The  Aransas  Pass  Harbor  Company,  a 
corporation  organized  under  the  laws  of  the  State  of  Texas,  party  of  the  second 
part. 

Whereas  the  said  harbor  company  has  been  recently  engaged  in  the  construc- 
tion of  a breakwater,  2,900  feet  in  length,  consisting  of  1,500  feet  of  partially  com- 
pleted breakwater  and  1,400  feet  of  apron  extension  ; and 

Whereas  the  said  Charles  Clarke  & Co.  have  under  contract,  dated  the  6th  day 
of  January,  1896,  with  the  said  harbor  company,  constructed  and  completed  the 
above-mentioned  partial  breakwater  for  the  Aransas  Pass  Harbor  Company ; and 

Whereas  the  above-mentioned  breakwater  is  only  a portion  of  the  entire  break- 
water proposed  to  be  built,  and  the  said  harbor  company  having  signified  its 
intention  of  continuing  the  work  of  building  this  breakwater:  Now,  therefore,  this 
agreement  witnesseth  that  for  and  in  consideration  of  the  premises  and  the  sum 
of  five  ($5)  dollars,  paid  by  each  of  the  parties  hereto  to  the  other,  the  receipt  of 
which  they  do  respectively  acknowledge,  the  said  parties  of  the  first  part  and  sec- 
ond part  hereto,  for  themselves  and  their  respective  heirs,  executors,  administra- 
tors, and  assigns,  do  severally  covenant  and  agree  as  follows  : 

First.  The  said  parties  of  the  first  part  do  hereby  covenant,  promise,  and  agree 
to  and  with  the  said  party  of  the  second  part,  that  they,  the  said  parties  of  the 
first  part,  shall  and  will  for  the  consideration  hereinafter  mentioned,  begin  imme- 
diately, and  will,  on  or  before  the  15th  day  of  April,  1896,  well  and  sufficiently 
build,  construct,  complete  in  every  respect,  and  deliver  in  true  and  thoroughly 
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workmanlike  manner  to  the  said  party  of  the  second  part,  fifteen  hundred  feel 
(1,500)  of  completed  breakwater,  between  the  points  C and  D,  consisting  of  a core 
of  riprap  to  be  built  up  to  the  surface  of  the  water  at  mean  low  tide,  upon  the 
present  apron  extension  between  C and  D and  upon  the  partially  completed  core 
already  laid,  and  the  same  to  be  capped  with  block  stones  on  the  slopes  and  crest, 
as  per  plans  and  specifications.  Said  core  of  riprap  stone  to  be  about  ten  (10)  feet 
in  width  at  the  surface  of  the  water  when  built  up  and  settled,  and  having  side 
slopes  of  one  and  one-half  to  one  foot.  The  capping  to  be  10  feet  wide  at  the  crest 
and  to  be  built  up  3 feet  above  the  surface  of  the  water  at  mean  low  tide,  and  in 
such  manner  as  the  engineer  in  charge  may  prescribe.  Said  core  and  capping  to 
be  built  to  the  satisfaction  and  under  the  direction  and  personal  supervision  of  the 
engineer  in  charge  of  the  work  appointed  by  the  party  of  the  second  part. 

The  said  parties  of  the  first  part  shall  and  will,  at  their  own  proper  cost  and 
expense,  find  and  provide  all  such  material,  plant,  and  labor  of  all  kinds  whatso- 
ever, as  shall  be  proper  and  sufficient  for  the  construction  of  said  work  at  and  for 
the  following  price: 

For  each  cubic  yard  of  stone  deposited  upon  present  foundation,  four  dollars 
($4.00). 

Second.  The  said  party  of  the  second  part  does  hereby  covenant,  promise,  and 
agree  to  and  with  the  said  parties  of  the  first  part,  that  they,  the  said  party  of  the 
second  part,  in  consideration  of  the  covenants  and  agreements  herein  made  by 
the  said  parties  of  the  first  part  being  strictly  executed  and  performed,  will  well 
and  truly  pay,  or  cause  to  be  paid  to  the  said  parties  of  the  first  part,  their  respec- 
tive heirs,  executors,  administrators,  and  assigns,  the  sum  of  four  dollars  ($4.00) 
per  cubic  yard  for  each  and  every  cubic  yard  deposited  upon  the  said  foundation, 
as  follows: 

The  engineer  in  charge  shall  make  monthly  estimates  of  the  amount  of  work 
done  during  the  month,  and  ninety  per  cent  of  the  amount  of  such  estimates  will 
be  paid  for,  each  month,  to  the  parties  of  the  first  part;  and  ten  per  cent  of  the 
amount  of  such  estimates  shall  be  retained  by  the  party  of  the  second  part  until 
the  whole  work  contemplated  shall  have  been  completed  and  accepted  within  the 
time  aforesaid,  when  the  said  amounts  so  retained  shall  be  paid  to  the  said  parties 
of  the  first  part. 

Third.  It  is  hereby  further  understood  and  agreed  by  and  between  the  said  par- 
ties, that  the  plans  and  specifications  heretofore  prepared  by  Professor  Lewis  M. 
Haupt,  of  Philadelphia,  Pa.,  and  H.  C.  Ripley,  of  Galveston,  Texas,  consulting 
engineers,  and  used  in  the  construction  of  the  first  portion  of  the  breakwater,  sub- 
ject to  such  modifications  as  maybe  agreed  upon  between  the  consulting  engineers 
and  the  engineer  who  may  be  in  charge  of  the  work,  and  subject  to  the  direction 
and  control  of  said  engineer,  shall  form  and  be  made  a part  of  this  contract  and 
that  the  said  plans  and  specifications  are  intended  to  cooperate,  so  that  any 
work  exhibited  in  the  plans  and  not  mentioned  in  the  specifications,  or  vice  versa, 
is  to  be  executed  the  same  as  if  mentioned  and  set  forth  in  the  plans  and  specifica- 
tions, to  the  true  intent  and  meaning  of  the  said  plans  and  specifications. 

Fourth.  The  engineer  in  charge  of  the  work  is  to  designate  in  writing  to  the 
parties  of  the  first  part  the  extent  of  the  work  to  be  undertaken  under  this  agree- 
ment, and  it  is  distinctly  understood  and  agreed  that  the  work  to  be  done  shall 
terminate  upon  the  completion  of  the  breakwater  from  C to  D,  as  determined  by 
the  engineer  in  charge,  and  that  any  losses  or  damages  from  any  cause,  prior  to 
the  delivery  and  acceptance  of  the  specified  work,  shall  be  at  the  risk  of  and  shall 
be  immediately  made  good  by  the  parties  of  the  first  part.  It  is  also  agreed  that 
the  parties  of  the  first  part  shall  not  sublet  the  work  without  the  written  consent 
of  the  party  of  the  second  part  or  the  engineer  in  charge. 

Fifth.  It  is  agreed  and  understood  that  the  parties  of  the  first  part  shall  have 
the  free  use  of  all  machinery,  barges,  wharves,  houses,  and  fixtures  formerly  used 
by  and  now  belonging  to  the  Aransas  Pass  Harbor  Company  without  cost,  charges, 
or  liability  for  damages  resulting  from  the  use  of  the  same. 

Sixth.  The  parties  of  the  first  part  agree  to  furnish  to  the  party  of  the  second 
part  a good  and  sufficient  bond. 

Seventh.  It  is  agreed  and  made  a condition  of  these  presents  that  time  is  and 
shall  be  of  the  essence  of  this  contract;  and  that  in  case  the  parties  of  the  first 
part  shall  fail  to  provide  sufficient  plant,  labor,  or  material  to  prosecute  the  work 
with  due  diligence  they  shall  be  liable  in  the  sum  of  one  hundred  ($100.00)  dollars 
per  day  as  liquidated  damages  for  each  and  every  day  after  the  fifteenth  day  of 
April,  1896,  during  which  they  shall  be  in  default  as  aforesaid. 

And  that  if  the  said  parties  of  the  first  part  shall  continue  to  be  in  default  as  afore- 
said for  one  month  after  the  said  last-mentioned  date,  then,  and  in  that  event,  the 
said  party  of  the  second  part  may,  in  addition  to  the  recovery  of  said  liquidated 
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damages,  take  charge  of  the  said  work  and  complete  the  same  or  cause  it  to  be 
completed  at  the  risk  ana  cost  of  the  said  party  of  the  first  part. 

In  witness  whereof  the  said  parties  of  the  first  and  second  parts  have  hereunto 
set  their  hands  and  seals  the  day  and  year  first  above  written.  (Executed  in  tripli- 
cate.) 

[seal. 

[seal.' 

[SEAL.' 

Signed,  sealed,  and  delivered  in  presence  of— 


I,  T.  B.  Wheeler,  secretary  of  the  Aransas  Pass  Harbor  Company,  do  hereby 
certify  that  the  within  and  foregoing  paper  is  a true  and  correct  copy  of  the 
original  it  purports  to  represent. 

In  testimony  whereof  I hereunto  sign  my  name  and  affix  the  seal  of  the  com- 
pany on  this  1st  day  of  August,  1897. 

[seal.]  T.  B.  Wheeler,  Secretary. 


Exhibit  G. 


CONTRACTS  BETWEEN  MESSRS.  C.  P.  GOODYEAR  AND  ARANSAS  PASS  HARBOR  COMPANY. 

Thje  State  of  Maryland,  Baltimore  City: 

This  contract  entered  into  by  and  between  C.  P.  Goodyear,  party  of  the  first 
part,  hereinafter  styled  contractor,  and  the  Aransas  Pass  Harbor  Company,  a 
private  corporation  duly  incorporated  under  the  laws  of  the  State  of  Texas,  and 
having  its  principal  office  in  the  city  of  San  Antonio,  Bexar  County,  Texas,  party 
of  the  second  part,  hereinafter  styled  Harbor  Company,  witnesseth: 

First.  That  said  contractor  hereby  agrees  to  construct  for  said  Harbor  Company 
such  breakwater,  jetties,  and  other  works  at  Aransas  Pass,  on  the  Gulf  coast  of 
Texas,  as  will  secure  at  said  pass  a permanent,  practical,  navigable  channel  over 
and  across  the  bar  at  said  pass  not  less  than  one  hundred  and  fifty  feet  in  width 
at  the  bottom  and  of  a continuous  depth  of  not  less  than  twenty  feet  at  mean  low 
tide  throughout  the  length  and  said  width  of  said  channel,  from  permanent 
twenty-feet  depths  of  water  on  the  bay  side  of  said  bar  to  permanent  twenty-feet 
depths  of  water  on  the  Gulf  side  of  said  bar,  and  further  agrees  to  secure  for  said  com- 
pany a channel  of  the  said  length,  width,  depth,  and  character  and  from  and  to  said 
permanent  depths  of  twenty  feet  of  water  aforesaid,  and  to  maintain  said  channel 
of  the  said  character  and  of  the  said  length,  width,  and  depth  from  and  to  said  per- 
manent depths  of  twenty  feet  of  water,  for  one  year  continuously  after  he  has  so 
obtained  same. 

Second.  Said  contractor  further  agrees  to  commence  the  work  of  securing  said 
channel  within  sixty  days  from  the  signing  of  this  contract,  and  to  procure  said 
channel  of  said  character,  length,  width,  and  depth  from  and  to  said  twenty-feet 
depths  of  water  within  eighteen  months  from  the  commencement  of  the  work 
under  this  contract,  the  said  time  of  commencement  of  work  and  procurement  of 
said  channel  being  specially  made  of  the  essence  of  this  contract. 

Third.  It  is  specially  understood  that  the  terms  of  this  contract  will  not  be  com- 
plied with  by  the  obtaining  of  a dredged  or  blasted  channel  only,  but  that  the 
present  incompleted  breakwater,  built  by  said  Harbor  Company  at  said  pass,  shall 
be  completed  by  said  contractor  in  such  manner  as  will  make  it  effective  to  main- 
tain said  channel  of  said  character,  length,  and  width  from  and  to  said  twenty- 
feet  depths,  and  such  other  spurs,  jetties,  and  breakwaters  shall  be  built  by  said 
contractor  as  may  be  necessary,  in  his  opinion,  to  secure  and  maintain  the  said 
channel  of  the  character,  width,  length,  and  depth  aforesaid,  the  permanency  of 
said  works  and  channel  to  be  determined  by  the  certificate  of  the  engineer  herein- 
after provided  for,  or,  in  case  of  appeal  from  his  decision,  by  a certificate  of  a 
majority  of  the  Board  of  Engineers  to  whom  such  appeal  is  taken,  as  hereinafter 
provided  for. 

Fourth.  It  is  further  specially  understood  and  agreed  that  should  the  said  con- 
tractor or  any  subcontractor  under  him,  or  any  of  his  employees,  or  the  employees 
of  any  of  such  subcontractors,  damage,  injure,  or  destroy,  in  whole  or  in  part,  the 
breakwater  already  built  at  said  pass  by  said  Harbor  Company,  then  said  con- 
tractor, the  first  party  herein,  shall  immediately  rebuild  said  breakwater  or  repair 
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said  damage  or  injury  thereto  at  his  own  cost  and  expense  and  without  charge, 
sost  or  expense  to  said  Harbor  Company. 

Fifth.  It  is  further  specially  understood  and  agreed  that  said  contractor  shall 
begin  the  work  of  securing  said  deep-water  channel  within  sixty  days  from  the 
signing  of  this  contract  as  aforesaid,  and  shall  prosecute  same  with  reasonable 
iiligence  and  dispatch,  and  should  he  fail  to  prosecute  same  the  engineer  of  the 
Harbor  Company  shall  give  the  contractor  written  notice  that  in  his  judgment 
reasonable  diligence  is  not  being  used  in  the  prosecution  of  said  work,  and  if 
within  fifteen  days  from  such  notice  the  contractor  has  not  resumed  work,  or  is  not 
prosecuting  it  with  reasonable  diligence,  then  the  engineer  of  the  Harbor  Com- 
pany herein  provided  for  shall  so  certify,  and  then  said  Harbor  Company  is 
specially  authorized  to  at  once  terminate  this  contract,  and  aL  liability  of  said 
Harbor  Company  hereunder  shall  at  once  cease,  and  said  Harbor  Company  shall 
be  in  no  wise  bound  or  liable  to  pay  for  any  work  said  contractor  may  have  done 
or  caused  to  be  done  hereunder,  nor  to  pay  any  of  the  consideration  of  this  con- 
tract, and  all  works  done  or  erected  by  said  contractor  in  the  prosecution  of  the 
work  of  securing  said  channel  shall  become  absolute  property  of  said  company, 
and  said  contractor  shall  have  no  right  or  claim  thereto,  and  he,  said  contractor, 
shall  at  once  surrender  possession  to  said  company  of  all  of  its  property  and  all  of 
the  works  so  done  by  him,  and  of  all  islands  or  approaches  to  said  pass  claimed 
or  owned  or  now  or  then  occupied  by  said  company,  and  in  addition  thereto  said 
contractor  shall  pay  to  said  company  as  liquidated  damages  two  thousand  dollars 
per  month  for  each  and  every  month  that  shall  elapse  between  the  signing  of  this 
contract  and  the  surrender  by  said  contractor  of  the  aforesaid  property  and  pos- 
session. It  is  further  understood,  however,  that  if  said  contractor  is  not  satisfied 
with  said  certificate  of  said  engineer  of  said  company  he  may,  within  ten  days 
after  he  has  been  notified  by  said  Harbor  Company  that  same  has  been  received  by 
it,  and  not  thereafter,  appeal  from  said  decision  to  a Board  of  three  Engineers,  one 
of  whom  shall  be  appointed  by  said  contractor,  one  by  said  Harbor  Company,  and 
a third  by  the  two  chosen,  and  the  decision  of  a majority  of  said  Board  on  said 
appeal  shall  be  final  as  to  both  said  contractor  and  said  Harbor  Company,  and  if 
said  decision  be  in  favor  of  said  contractor,  then  this  contract  shall  remain  in  full 
force  and  effect,  but  if  it  be  in  favor  of  said  Harbor  Company,  then  said  company 
may  terminate  this  contract  as  aforesaid.  It  is  specially  understood,  however, 
that  the  only  question  to  be  submitted  to  said  Board  is  whether  said  contractor 
has  prosecuted  said  work  of  securing  said  channel  with  reasonable  diligence  and 
dispatch.  It  is  further  understood  that  if  said  Board  decides  in  favor  of  said  con- 
tractor he  shall  continue  the  work  of  securing  said  channel,  and  shall  pursue 
same  with  reasonable  diligence  and  dispatch,  subject  to  all  the  terms  and  pro- 
visions of  this  contract.  It  is  further  understood  and  agreed,  however,  that  if 
said  Board  decides  in  favor  of  said  company,  and  said  company  terminates  this 
contract,  then  said  contractor  shall  at  once  surrender  the  property  and  posses- 
sions hereinbefore  provided  for  and  pay  the  liquidated  damages  hereinbefore  pro- 
vided for. 

Sixth.  It  is  further  understood  and  agreed  that  said  Harbor  Company  has  the 
right  to  appoint  a competent  riparian  engineer  to  inspect  the  work  said  contractor 
may  do  in  securing  and  maintaining  said  channel,  and  said  engineer  shall  have 
access  to  the  work  at  all  times,  the  contractor  to  supply  him  with  boats  and  assist- 
ants (except  assistant  engineers)  to  make  surveys  or  inspections  of  said  work  at 
any  time  that  in  said  engineer’s  judgment  may  be  necessary,  and  said  engineer 
shall  make  surveys  and  inspections  and  prompt  report  of  same  for  said  contractor 
at  any  time  said  contractor  may  require  within  fifteen  days  after  notice  from  said 
contractor  that  said  survey  is  desired. 

Seventh.  It  is  further  agreed  and  understood  that  said  contractor  shall  furnish 
all  labor  and  material  of  every  kind  and  character  whatsoever  to  secure  and  main- 
tain said  channel,  and  that  all  of  the  work  done  and  material  furnished  under  this 
contract  shall  be  first  class  in  every  respect  and  shall  be  and  become  the  property 
of  said  Harbor  Company  upon  payment  of  the  consideration  herein  provided  for, 
or  upon  the  termination  of  this  contract  as  herein  provided  for,  or  upon  the  fail- 
ure of  said  contractor  to  secure  and  maintain  said  channel  as  herein  provided  for. 

Eighth.  Upon  full  compliance  by  the  said  contractor  with  all  the  terms  and  pro- 
visions of  this  contract  within  the  times  stipulated  herein,  and  upon  the  construc- 
tion of  the  channel  herein  provided  for  by  said  contractor,  and  the  maintenance 
of  said  channel  as  herein  provided  for  of  the  depth,  width,  length,  and  character 
as  herein  provided  for  continuously  for  one  year  after  same  is  constructed,  and  the 
depth  obtained  therein  as  herein  provided  for,  the  length  and  width  herein  pro- 
vided for,  then  the  said  Harbor  Company  will  pay  to  the  said  contractor  the  sura 
of  five  hundred  thousand  dollars,  of  which  sum  four  hundred  thousand  dollars  is 
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to  be  in  cash  and  one  hundred  thousand  dollars  in  the  first-mortgage  bonds  of  said 
Harbor  Company  at  their  face  par  value. 

It  is  specially  understood,  however,  that  as  a condition  precedent  to  his  right  to 
certain  payment  of  said  money  and  bonds  the  said  contractor  shall  obtain  from 
the  said  engineer  of  said  Harbor  Company,  after  said  channel  has  been  so  constructed 
and  maintained  for  a year,  a written  certificate  that  said  channel  has  been  con- 
structed and  maintained  as  provided  for  in  this  contract;  and  further,  that  in  his, 
said  engineer’s,  judgment  the  works  done  by  said  contractor  are  permanent  in  their 
character  and  reasonably  suited,  in  connection  with  the  breakwater  already  built 
at  said  pass  at  date  of  signing  this  contract,  for  the  purpose  of  continuously  main- 
taining thereafter  such  channel  as  provided  for  under  this  contract. 

But  it  is  further  understood  that  should  said  engineer  fail  or  refuse  to  give 
said  certificate,  or  should  certify  that  said  channel  has  not  been  constructed  or 
maintained  according  to  this  contract,  or  that  the  works  done  by  said  contractor 
are  not  permanent  in  their  character  and  not  reasonably  suited,  in  connection  with 
the  breakwater  already  built  at  said  pass  at  date  of  signing  this  contract,  for  the 
purpose  of  continuously  maintaining  thereafter  such  channel  as  provided  for  under 
the  contract,  then  the  said  contractor  shall  have  the  right  to  appoint  one  engineer 
and  the  Harbor  Company  shall  appoint  another,  and  the  two  shall  appoint  a third, 
and  a majority  of  the  three  so  selected  shall  decide  whether  said  channel  has  been 
constructed  and  maintained  according  to  this  contract,  and  whether,  in  their  judg- 
ment, that  the  works  done  by  said  contractor  are  permanent  in  their  character  and 
reasonably  suited,  in  connection  with  the  breakwater  already  built  at  said  pass  at 
date  of  signing  this  contract,  for  the  purpose  of  continuously  maintaining  there- 
after such  channel  as  provided  for  under  this  contract,  and  said  decision  shall  be 
final  between  the  parties  hereto;  and  should  said  majority  decide  that  said  chan- 
nel has  been  constructed  and  maintained  according  to  this  contract,  and  that  in 
their  judgment  the  works  done  by  said  contractor  are  permanent  in  their  character 
and  reasonably  suited,  in  connection  with  the  breakwater  already  built  at  said  pass 
at  date  of  signing  of  this  contract,  for  the  purpose  of  continuously  maintaining 
thereafter  such  channels  as  provided  for  under  this  contract,  they  shall  give  their 
certificate  in  writing  to  said  effect,  and  then  the  Harbor  Company  shall  pay  sad 
contractor  the  consideration  provided  in  this  contract;  but  if  the  majority  of  said 
engineers  so  selected  should  not  decide  and  should  not  give  and  sign  said  certifi- 
cate, or  if  the  said  engineer  of  said  Harbor  Company  should  not  give  said  certifi- 
cate, and  the  contractor  not  appeal  therefrom,  then  said  Harbor  Company  shall 
not  be  bound  to  pay  said  consideration  or  any  part  of  same,  and  shall  not  be  liable 
to  said  contractor  in  any  way  for  any  of  the  work  or  labor  done  or  material  fur- 
nished by  said  contractor  under  this  contract,  and  all  said  labor,  material,  and 
work  done,  constructed,  furnished,  or  erected  shall  be  and  remain  the  property  of 
said  Harbor  Company:  Provided,  however,  That  if,  notwithstanding  the  adverse 
decision  of  said  engineer  of  the  company  or  the  engineers  selected  as  aforesaid, 
said  channel  is  maintained  at  said  depth  of  twenty  feet  for  said  width  and  length 
continuously  for  one  year  after  said  decision,  without  dredging  or  other  auxiliary 
aid,  but  by  the  works  aforesaid,  then,  at  the  expiration  of  said  year  from  said 
award,  said  company  shall  pay  said  contractor  the  consideration  herein  stipulated. 
It  is  understood,  however,  that  if  during  said  year  said  channel  is  obstructed  by 
extraordinary  storms  or  by  wrecks  or  by  other  obstructions  not  resulting  from 
inefficiency  of  said  works,  then  said  contractor  shall  have  the  right  to  remove  said 
obstructions  within  said  year;  it  being  specially  understood,  however,  that  pos- 
session of  all  of  said  works  and  property  shall  have  been  surrendered  to  said  com- 
pany by  said  contractor  immediately  upon  rendition  of  said  decision  of  said  engi- 
neer or  said  award  of  said  three  engineers. 

Ninth.  It  is  further  specially  understood  that  none  of  the  provisions  of  this  con- 
tract shall  be  waived,  modified,  or  altered  or  changed  in  any  way  so  far  as  said 
Harbor  Company  is  concerned,  except  by  resolution  of  the  board  of  directors  of 
said  company  duly  passed. 

Executed  in  duplicate  this  the  twelfth  day  of  September,  1896. 

Witness  the  signature  of  said  first  party,  with  scroll  for  seal,  and  the  signature 
of  said  second  party  by  its  president,  duly  attested  by  its  secretary. 

C.  P.  Goodyear.  [seal.] 

Aransas  Pass  Harbor  Company, 
By  Thos.  H.  Franklin,  President. 

Attest: 

T.  B.  Wheeler,  Secretary . 

[seal.] 
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I,  T.  B.  Wheeler,  secretary  of  the  Aransas  Pass  Harbor  Company,  do  hereby  cer- 
tify that  the  within  and  foregoing  paper  is  a true  and  correct  copy  of  the  original 
it  purports  to  represent. 

In  testimony  whereof  I hereunto  sign  my  name  and  affix  the  seal  of  the  com- 
pany on  this  the  1st  day  of  Aug.,  1897. 

[SEAL.]  T.  B.  Wheeler,  Secretary . 

This  supplemental  agreement,  made  this  eleventh  day  of  March,  A.  D.  1897, 
between  C.  P.  Goodyear,  party  of  the  first  part,  hereinafter  styled  contractor,  and 
the  Aransas  Pass  Harbor  Co.,  a private  corporation,  duly  incorporated  under  the 
laws  of  the  State  of  Texas,  and  having  its  principal  office  in  the  city  of  San 
Antonio,  Bexar  County,  Texas,  party  of  the  second  part,  hereinafter  styled  Harbor 
Company,  witnesseth: 

Whereas  the  said  contractor  and  said  Harbor  Co.  did  enter  into  a contract,  of 
date  Sept.  12th,  A.  D.  1896,  relating  to  certain  work  at  Aransas  Pass,  Texas. 

Now,  therefore,  at  the  request  of  the  said  contractor  and  in  consideration  of 
the  premises  and  of  the  agreements  hereinafter  made  by  him,  the  said  Harbor 
Company  does  hereby  agree,  upon  execution  of  this  agreement,  to  pay  to  the  said 
contractor  the  sum  of  twenty  thousand  dollars  ($20,000)  in  its  bonds  as  described  in 
the  original  contract,  with  coupons  attached,  of  and  after  date  of  January  1st,  A.  D. 
1899,  at  their  face,  par  value,  and  does  further  agree,  upon  the  certificate  of  its 
engineer  appointed  by  it  under  the  sixth  paragraph  of  the  original  contract,  that 
a continuous  depth  of  not  less  than  ten  feet  of  water  at  mean  low  tide  has  been 
obtained  throughout  the  length  and  width  of  said  channel,  as  set  forth  in  the  first 
paragraph  of  the  original  contract,  and  that  not  less  than  one  thousand  additional 
tons  of  rock  of  a character  equal  in  quality  to  that  already  used  in  the  construc- 
tion of  the  northern  breakwater  has  been  placed  in  said  northern  breakwater,  or 
inlieu  of  such  work  bn  said  breakwater  that  two  hundred  lineal  feet  of  a south 
wall,  extending  from  Mustang  Island  to  the  wreck  of  the  Mary,  have  been  effect- 
ively and  substantially  built  and  reinforced  with  rocks  of  character  aforesaid,  to 
pay  to  the  said  contractor  the  sum  of  ten  thousand  dollars  ($10,000)  in  its  bonds, 
with  coupons  attached,  of  and  after  date  of  January  1st,  A.  D.  1899,  at  their  face 
value,  and  upon  each  further  certificate  of  the  said  engineer  that  the  continuous 
depth  of  said  channel  at  mean  low  tide  has  been  increased  by  an  additional  foot 
(up  to  and  including  total  such  depth  of  twenty  feet) , and  that  an  additional  one 
thousand  tons  of  rock  as  aforesaid  has  been  placed  in  said  northern  breakwater, 
or  in  lieu  thereof  an  additional  two  hundred  lineal  feet  added  to  the  said  south 
wall  as  aforesaid  and  reinforced  with  rock  as  aforesaid,  to  pay  to  the  said  con- 
tractor, upon  receipt  of  each  of  said  certificates,  an  additional  ten  thousand  dol- 
lars ($10,000)  in  its  bonds,  with  coupons  attached,  of  and  after  date  of  January  1st, 
A.  D.  1899,  at  their  face,  par  value;  and 

In  consideration  of  the  premises  and  the  receipt  of  said  bonds,  the  said  contractor 
agrees  that  for  each  and  all  payments  in  said  bonds  so  made  to  him  he  will  give 
his  receipt  for  an  amount  equal  to  one  hundred  and  thirty-three  and  a third  per 
cent  (133|  per  cent)  of  the  face  par  value  of  such  payments  of  bonds,  such  receipts 
to  be  credited  on  account  of  the  cash  payment  coming  to  him  upon  his  fulfillment 
of  his  original  contract  and  his  compliance  with  the  condition  precedent,  set  forth 
in  the  eighth  paragraph  thereof,  and  he  further  agrees  in  case  of  his  failure  to 
fulfill  his  original  contract,  that  then  and  in  such  event  there  shall  be  due  and 
payable  by  him  to  the  company,  in  cash,  an  amount  equal  to  the  face,  par  value, 
of  all  bonds  received  by  him  from  the  company  pursuant  to  the  terms  of  this 
supplemental  agreement. 

Executed  in  duplicate  this  day  and  year  first  above  written.  Witness  the  signa- 
ture of  the  said  first  party  with  scroll  for  seal,  and  the  signature  of  the  said  second 
party  by  its  president,  duly  attested  by  its  secretary. 

I,  T.  B.  Wheeler,  secretary  of  the  Aransas  Pass  Harbor  Company,  do  hereby 
certify  that  the  within  and  foregoing  paper  is  a true  and  correct  copy  of  the 
original  it  purports  to  represent. 

In  testimony  of  which  I hereunto  sign  my  name  and  affix  the  seal  of  the  com- 
pany on  this  the  1st  day  of  August,  1897. 

[seal.]  T.  B.  Wheeler,  Secretary. 
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V ii. 

MODIFICATION  OF  HARBOR  LINES  AT  GALVESTON  HARBOR,  TEXAS. 

Law  Office  of  Mann  & Baker, 

Galveston , July  19,  1897 . 

Sir  : I have  the  honor  to  acknowledge  the  receipt  of  your  letter  of 
the  13th  instant.  * * * 

Additional  dock  and  pier  accommodations  are  absolutely  necessary 
for  the  utilization  of  the  deep  water  at  Galveston.  The  proposed 
development  by  the  West  End  Dock  Company  is  of  the  only  property 
owned  by  the  State  of  Texas,  and  the  only  property  that  is  now 
open  to  development  for  dock  purposes.  All  the  Galveston  Island 
shore  line  (except  the  property  the  West  End  Dock  Company  holds, 
under  the  State  of  Texas)  is  owned  or  controlled  by  the  local  monop- 
oly wharf  company,  which  stands  charged  with  cost  of  construction, 
much  of  it  running  back  forty  years,  and  whose  plant  could  now  be 
duplicated  for  one-half  its  cost,  and  this  monopoly  has  prevented  so 
far  the  success  of  every  effort  to  develop  any  of  the  shore  line  of  Gal- 
veston Island ; and  the  Pelican  Flats,  which  are  on  the  other  or  north 
side  of  the  wharf  company’s  channel,  are  owned  by  the  city  of  Galves- 
ton, and  the  city  has  refused  to  allow  them  to  be  developed  for  docks, 
on  the  ground  that  there  would  be  an  injurious  competition  to  the  exist- 
ing wharf  company’s  interests.  In  view  of  this  situation,  time  is  of  the 
essence  of  the  matter  of  developing  docks  to  meet  the  present  wants  of 
commerce  at  this  port.  Allow  me  to  most  respectfully  suggest  that 
a commission  meets  on  Monday,  the  26th  instant,  to  pass  on  the  ques- 
tion of  a deep-water  channel  to  Houston.  If  the  application  of  the 
West  End  Dock  Company  could  be  referred  to  the  members  of  this 
commission,  with  a view  of  their  passing  on  the  mixed  question  of 
engineering  and  commercial  necessity  that  is  involved  in  the  question 
of  additional  terminal  facilities,  it  would  add  but  little  to  the  labor  of 
these  gentlemen,  as  all  local  conditions  may  be  presented  on  a few 
hours’  notice,  and  if  such  a reference  be  impossible,  could  there  be  a 
board  appointed  by  you  for  this  purpose?  Or  could  the  matter  be 
referred  to  Colonel  Robert,  Division  Engineer,  as  I see  from  the  paper 
this  morning  that  he  will  be  in  Galveston  and  Houston  for  some  week 
or  more  from  this  date.  I take  the  liberty  of  inclosing  a clipping  from 
the  Morning  News  of  an  interview  with  Colonel  Robert,  which  shows 
that  he  is  advised  of  the  situation  as  to  there  not  being  such  ter- 
minals as  are  necessary  for  the  increasing  wants  of  this  port,  growing 
out  of  deep  water. 

You  make  reference  in  your  letter  to  the  fact  that  the  harbor  lines 
were  established  at  the  request  of  a committee  appointed  by  the  Gal- 
veston chamber  of  commerce  and  approved  by  the  chamber  of  com- 
merce. I am  vice-president  of  the  Chamber  of  Commerce  of  Galveston, 
and  I am  delegate  at  large  for  the  State  of  Texas  on  the  deep-water 
utilization  committee,  representing  twelve  States.  I was  chairman  of 
the  committee  of  the  chamber  of  commerce  and  drafted  the  request  for 
the  harbor  lines;  matters  were  in  so  crude  a state  when  this  request 
was  made  that  we  then  deemed  it  best,  and  I still  think  wisely,  to  so 
put  the  harbor  lines  that  all  the  work  that  might  be  necessitated  by  the 
wants  of  commerce  should  have  the  approval  of  the  War  Department, 
and  we  only  ask  now  for  such  a general  consideration  of  the  subject  as 
will  decide  whether  the  encroachment  on  the  tidal  basin,  as  reported  by 
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the  local  engineer  officer,  would  be  so  serious  as  to  overcome  the  present 
needs  of  commerce  for  additional  docks  and  piers. 

Of  course,  there  can  never  be  an  additional  pier  that  would  not  be 
such  an  encroachment,  but  if  there  are  to  be  no  additional  piers  the 
work  of  the  General  Government  has  been  of  little  avail  for  the  wants 
of  commerce,  as  the  2£  miles,  representing  the  present  piers,  are  utterly 
inadequate  to  the  present  wants  of  commerce.  I am  the  organizer  of 
the  West  End  Dock  Company,  and  its  main  aim  and  object  is  the  fur- 
therance of  the  utilization  of  deep  water.  My  interest  in  it  has  been 
shown  by  my  work  on  the  deep  water  utilization  committee  and  in  the 
Galveston  Chamber  of  Commerce.  The  interest  that  I feel  in  the  utili- 
zation of  the  deep  water  Of  the  States  that  I represent  in  the  deep- 
water utilization  committee,  will  excuse  me  if  I have  in  this  letter  pre- 
sented this  matter  in  a way  that  will  be  considered  informal,  or  if  my 
suggestions  to  speed  the  work  have  been  such  that,  for  any  reason, 
they  can  not  meet  your  official  sanction. 

With  great  respect,  G.  E.  Mann, 

Brest.  W.  E.  Dock. 

Hon.  R.  A.  Alger, 

(Secretary  of  War. 

[Second  indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 

July  28 , 1897. 

Respectfully  referred  to  Col.  Henry  M.  Robert,  Corps  of  Engineers, 
Division  Engineer,  Southwest  Division. 

If  these  papers  reach  Colonel  Robert  while  he  is  in  Galveston  or 
vicinity,  it  is  requested  that  he  investigate  the  matter  and  submit  his 
views  and  recommendations  for  the  information  of  the  Secretary  of 
War. 

A.  Mackenzie, 

Acting  Chief  of  Engineers. 

[Third  indorsement.] 

IT.  S.  Engineer  Office,  Southwest  Division, 

New  York , September  18 , 1897 . 

Respectfully  returned  to  the  Chief  of  Engineers,  TJ.  S.  Army,  invit- 
ing attention  to  the  accompanying  report. 

Henry  M.  Robert, 

Colonel , Corps  of  Engineers , Division  Engineer. 


REPORT  OF  COL.  HENRY  M.  ROBERT,  CORPS  OF  ENGINEERS. 

United  States  Engineer  Office, 

Northwest  Division, 

New  York  City , September  18 , 1897. 

General  : In  compliance  with  instructions  contained  in  your  indorse- 
ment of  July  28,  1897,  on  the  letter  of  Mr.  George  E.  Mann,  president 
of  the  West  End  Dock,  dated  Galveston,  July  19,  1897,  relative  to 
change  of  harbor  lines  at  Galveston,  I have  the  honor  to  submit  the 
following  report: 

While  at  Galveston  the  early  part  of  last  August,  I was  enabled  to 
examine  into  this  matter,  and  to  have  interviews  with  several  parties 
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in  relation  thereto,  including  Judge  George  E.  Mann,  the  president  of 
the  West  End  Dock,  Mr.  George  M.  Courts,  president  chamber  of 
commerce,  Mr.  E.  A.  Hawkins,  attorney  for  the  city  company,  which 
company  I understand  originally  owned  the  city  site  and  now  owns  all 
the  land  available  for  docks  except  what  is  owned  by  the  wharf  com- 
pany and  the  Santa  Fe  Eailroad  Company.  Mr.  H.  B.  Cullum,  chair- 
man of  the  Galveston  subcommittee  of  the  deep-water  utilization 
committee,  the  object  of  which  is  shown  in  inclosure  9 of  the  papers 
referred  to  me,  and  Mr.  M.  H.  Meron,  the  French  consul,  who  has  very 
thoroughly  studied  up  all  the  commercial  interests  of  Texas  and  is  just 
leaving  the  State. 

The  city  company  claims  a part  of  the  land  that  would  come  within 
the  proposed  extension  of  the  dock  line  and  objects  to  having  any  of 
its  property  taken  from  the  company.  I explained  to  the  attorney  that 
if  the  Secretary  of  War  extended  the  dock  line,  it  would  in  no  way 
affect  their  title  to  the  land  that  might  thus  be  reclaimed,  that  the 
State  laws  would  settle  the  question  of  ownership. 

From  all  I learned  I am  fully  satisfied  that  the  commercial  interests 
of  Galveston  would  be  subserved  by  granting  the  extension  of  the  dock 
line  asked  for,  provided  no  serious  injury  is  done  thereby  to  the  channel. 

The  entire  area  taken  from  the  bay  by  the  proposed  extension  of  the 
harbor  lines  is  less  than  1 square  mile,  and  about  two-thirds  of  this  will 
be  filled  in,  so  that  the  tidal  basin  will  be  diminished  about  two  thirds 
of  1 square  mile.  The  tidal  basin  covers  over  450  square  miles,  so 
that  the  proposed  diminution  of  this  basin  amounts  to  less  than  one- 
sixth  of  1 per  cent.  The  place  to  be  filled  is  over  12  miles  from  the 
entrance  to  the  harbor,  and  therefore  the  filling  would  have  scarcely 
an  appreciable  effect  upon  the  tidal  prism.  Assuming  that  it  would 
increase  the  amount  of  dredging  by  one- sixth  of  1 per  cent,  and  that 
600,000  cubic  yards  of  material  would  have  to  be  dredged  annually  to 
maintain  the  ship  channel  (and  I think  no  one  would  put  it  so  high), 
then  this  extension  of  the  harbor  lines  would  require  1,000  cubic  yards 
of  extra  dredging  annually  at  a cost  of  not  to  exceed  $70. 

I am  required  by  my  instructions  to  submit  my  “ views  and  recom- 
mendations for  the  information  of  the  Secretary  of  War.” 

It  seems  to  me  that  the  General  Government  should  interfere  with 
local  interests  only  when  absolutely  necessary  to  protect  more  impor- 
tant public  interests.  Every  pier  built  into  a harbor  interferes  some- 
what with  the  tidal  basin  or  currents,  but  in  most  of  our  harbors  the 
benefits  resulting  from  the  construction  of  these  piers  outweigh  the  dis- 
advantage. A harbor  is  of  little  value  to  commerce  unless  citizens  are 
permitted  to  build  piers  and  wharves,  and  in  some  cases  to  fill  up  shoals 
and  extend  islands.  Galveston  Harbor  is  an  instance  of  this  itself.  Its 
present  wharf  front  is  totally  inadequate  to  the  wants  of  a great  com- 
mercial port,  such  as  should  be  created  at  this  point.  The  entrance  to 
this  harbor  is  now  the  finest  south  of  Norfolk,  but  its  dock  room  is  not 
enough  for  a second-class  port.  The  Secretary  of  War  has  established 
harbor  lines  around  Pelican  shoals,  allowing  several  miles  of  filling,  but 
even  with  this  the  supply  will  be  small,  and  it  seems  to  me  that  the 
United  States  should  not  prevent  the  effort  of  citizens  to  extend  their 
commercial  facilities  when  there  is  no  serious  interference  with  public 
interests  resulting  therefrom.  With  the  riparian  questions  involved  it 
seems  to  me  the  United  States  has  nothing  to  do.  The  State  laws  are 
ample  to  protect  all  parties  concerned.  The  United  States  does  not 
give  the  right  to  any  corporation  or  individual.  The  United  States 
simply  says  that  as  far  as  it  is  concerned  it  is  willing  to  have  the  har- 
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bor  line  extended  to  certain  limits.  It  withdraws  its  hands  from  cer- 
tain territory  and  allows  local  laws  full  sway. 

I would  therefore  recommend  that  the  extension  of  the  harbor  lines 
requested  by  the  West  End  Dock  be  granted,  and  that  the  description 
of  the  Galveston  Harbor  lines  as  given  in  the  report  of  the  Chief  of 
Engineers  for  1890,  page  1564,  under  “Galveston  Channel,”  be  modified 
by  striking  out  everything  after  the  word  “boundary”  on  next  to  last 
line  of  paragraph,  and  inserting  the  following : 

Thence  N.  76°  18'  W.,  3,750  feet;  thence  S.  73°  17'  W.,  9,750  feet;  thence  S.  30°  22' 
30"  W.,  5,564  feet  to  the  Galveston,  La  Porte  and  Houston  Railway  bridge  over 
West  Bay. 

Yery  respectfully,  your  obedient  servant, 

Henry  M.  Egbert, 

Colonel , Corps  of  Engineers, 
Division  Engineer  Southwest  Division . 

Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers . 

Note. — The  papers  were  returned  to  the  Secretary  of  War  by  the 
Chief  of  Engineers  September  23, 1897,  concurring  in  the  views  of  Col- 
onel Eobert,  and  recommending  approval  of  the  changes  proposed  by 

The  modified  lines  were  approved  by  the  Secretary  of  War  September 
25, 1897. 
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IMPROVEMENT  OF  CERTAIN  RIVERS  AND  WATERWAYS  IN  LOUISIANA, 
TEXAS,  ARKANSAS,  AND  MISSISSIPPI,  TRIBUTARY  TO  MISSISSIPPI 
RIVER;  WATER  GAUGES  ON  MISSISSIPPI  RIVER  AND  ITS  PRINCIPAL 
TRIBUTARIES. 


REPORT  OF  MAJ.  J.  H.  WILLARD , CORPS  OF  ENGINEERS,  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1898,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 


1.  Red  River,  Louisiana  and  Arkansas. 

2.  Red  River  above  Fulton,  Arkansas. 

3.  Cypress  Bayou,  Texas  and  Louisiana. 

4.  Ouachita  and  Black  Rivers,  Arkansas 

and  Louisiana. 

5.  Bayou  Bartholomew,  Louisiana  and 

Arkansas. 

6.  Bceuf  River,  Louisiana. 

7.  Tensas  River  and  Bayou  Magon,  Lou- 

isiana. 


8.  Yazoo  River,  Mississippi. 

9.  Mouth  of  Yazoo  River  and  harbor  at 

Vicksburg,  Mississippi. 

10.  Tallahatchie  River,  Mississippi. 

11.  Big  Sunflower  River,  Mississippi. 

12.  Water  gauges  on  Mississippi  River 

and  its  principal  tributaries. 


United  States  Engineer  Office, 

Vicksburg , Miss.,  July  1 , 1898 . 

General:  I have  the  honor  to  transmit  herewith  annual  reports 
upon  works  of  river  improvement  in  my  charge  for  the  fiscal  year  end- 
ing June  30,  1898. 

Very  respectfully,  your  obedient  servant, 

J.  H.  Willard, 

Major , Corps  of  Engineers. 

Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers , TJ.  8.  A. 


W i. 

IMPROVEMENT  OF  RED  RIVER,  LOUISIANA  AND  ARKANSAS. 

Operations  during  the  fiscal  year  ending  June  30, 1898,  for  general 
improvement  of  Bed  Biver  between  Fulton,  Ark.,  and  the  head  of 
Atchafalaya  Biver,  Louisiana,  a distance  of  508.6  miles,  were  continued 
by  the  U.  S.  snag  boat  G.  W.  Howell , assisted  below  Alexandria,  La., 
during  the  period  of  lowest  water  by  the  U.  S.  snag  boat  0.  G.  Wagner. 

Details  of  the  work  done  are  as  follows : 

The  U.  S.  snag  boat  C.  W.  Howell , M.  B.  Lydon,  master,  shipped  a 
crew,  took  supplies  and  fuel  aboard  at  Shreveport,  La.,  and  left  for 
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below  at  2 p.  m.,  July  2, 1897.  The  U.  S.  snag  boat  John  E.  Meigs , with 
the  dredge  to  be  used  in  Cypress  Bayou  in  tow,  was  met  on  the  3d  a 
short  distance  above  Coushatta,  and  the  Howell  rounded  to  and  aided 
in  towing  the  dredge  to  Shreveport,  reaching  that  place  the  afternoon 
of  July  5.  July  6 to  10  the  Howell  was  employed  between  Shreveport 
and  Uni,  La.,  32  miles  above,  but  returned  to  Shreveport  the  latter  date 
for  repairs  of  capstan  machinery.  Having  made  temporary  repairs,  the 
boat  returned  to  the  old  raft  region  July  12,  where  it  was  employed  the 
remainder  of  that  week,  operations  extending  upstream  to  Kountz 
Canal,  59  miles  above  Shreveport.  In  addition  to  snagging  operations, 
hard-clay  points,  which  were  causing  opposite  banks  to  cave,  and 
endangering  levees,  were  blasted  at  several  places.  The  boat  returned 
to  Shreveport  Sunday,  July  18,  and  July  20-24  made  a trip  over  the 
stretch  between  Shreveport  and  Golddust,  28  miles  below,  removing  all 
obstructions  that  could  be  located. 

I visited  Shreveport  July  25  for  the  purpose  of  inspecting  the  change 
in  the  channel  at  that  place,  and  to  direct  future  operations  of  the  snag 
boat  Howell.  I found  a very  marked  change  in  the  course  of  the  river 
at  Shreveport,  due  chiefly  to  the  cutting  off  of  the  supply  of  water  that 
formerly  came  out  of  Cross  Bayou  from  the  lakes  on  right  bank  between 
Blanton  Bluff  and  Shreveport.  Since  the  removal  of  the  great  raft, 
repeated  work  on  the  bottom  of  the  river  by  snag  boats  has  helped  the 
scour,  and  the  closing  of  outlets  along  the  right  bank  has  confined  more 
and  more  of  the  flood  water  to  the  main  channel.  In  1897  there  was  no 
very  high  stage  of  Upper  Red  River;  and  Cross  Bayou,  which  was  clos- 
ing from  natural  causes,  had  been  embanked  to  provide  water  for  the 
city.  The  current  out  of  Cross  Bayou  used  to  force  that  of  Red  River 
toward  the  Bossier  or  left  bank,  but  now  Red  River  bends  in  toward 
the  Shreveport  side,  was  cutting  into  the  old  batture  in  front  of  the 
city,  and  the  channel  was  moving  from  the  draw  span  westwardly  under 
the  fixed  spans  of  the  railroad  bridge.  As  these  conditions  would  have 
prevailed  if  the  bridge  were  not  there,  the  railroad  company  and  the 
parishes  operating  the  bridge  could  not  be  held  responsible  for  them. 
With  that  view,  work  was  ordered  at  once  to  force  the  current  toward 
the  draw  span.  A wing  dam  had  been  built  by  the  United  States  sev- 
eral years  ago,  when  the  channel  showed  a similar  tendency,  and  some 
of  the  work  was  still  in  place.  The  master  of  the  Hoicell  was  directed 
to  repair  and  extend  it  shoreward  and  toward  the  draw  pier,  and  this 
work  was  completed  by  the  crew  of  the  snag  boat  August  7.  Upon 
sounding  the  latter  date,  it  was  found  that  the  channel  depth  through 
the  draw  opening  had  scoured  to  4£  to  5 feet,  where  there  had  been  but 
2 feet  at  same  stage  before  the  dam  was  rebuilt  and  extended. 

The  pile  driver  was  taken  down,  and  at  9 a.  m.,  August  9,  the  snag 
boat  Howell  left  for  work  in  the  lower  river.  A list  of  obstructions  was 
obtained  from  the  master  of  the  commercial  steamer  W.  T.  Scovell , spe- 
cial attention  to  removal  of  which  was  given  on  the  way  down.  August 
21-26  were  spent  in  building  a pile  and  brush  wing  dam,  462  feet  long, 
at  the  wreck  of  the  steamer  G.  E.  Satterlee  (sunk  1893)  at  Gainnie  Point, 
Rock  River  Bend,  which  connected  with  head  of  the  wreck  and  closed 
the  left  chute.  The  steamer  H.  W.  Graves  grounded  on  this  bar  for  48 
hours  August  17,  18,  but  on  a trip  to  Campti,  after  the  dam  was  com- 
pleted, her  master  reported  good  depth  of  channel.  At  Tessier  Bar, 
where  the  water  was  very  shoal  the  preceding  low- water  season,  not  less 
than  5 feet  depth  was  found,  and  the  dam  built  in  1896  was  holding 
well.  Good  depth  was  found  on  Cockfiold  Bar  fa  new  formation  at  the 
lower  end  of  Prudhomme  Bar),  and  the  channel  at  that  locality  was 
cleared  of  logs  and  snags  August  28-30.  The  steamer  H.  W.  Graves , 
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aground  on  Colfax  Bar,  was  pulled  off  August  30,  and  August  31  the 
Howell  reached  Alexandria,  passing  the  bridge  and  Upper  Falls  on  a 
stage  of  0.5  foot  below  zero  on  Alexandria  gauge  without  difficulty. 
Supplies  were  taken  aboard  at  Alexandria,  and  work  was  continued 
downstream  to  Midway,  38.3  miles  below  Alexandria  and  248.5  miles 
from  Shreveport.  A wing  dam,  397  feet  long,  was  built  at  Snaggy  Point 
Bar,  and  one  224  feet  long  was  built  at  Midway  Bar.  After  a consulta- 
tion with  the  officers  of  the  steamer  City  of  Little  EocTc , the  only  com- 
mercial boat  running  at  the  time,  and  at  their  request,  the  master  of  the 
Howell  turned  the  boat  back  at  Midway  and  commenced  working 
upstream.  A wing  dam,  425  feet  long,  was  built  at  Stonewall  Bar; 
Poland  Cut-off  was  cleared  of  obstructions,  and  a hard-clay  point  blasted 
at  the  upper  end,  and  the  boat  returned  to  Alexandria  September  18. 
Yellow  fever  having  broken  out  at  New  Orleans  after  the  Howell  passed 
down,  a strict  quarantine  was  found  in  force  at  Alexandria,  and  the 
boat  was  not  allowed  to  land  until  September  20,  when  permission  was 
obtained  for  the  master  to  go  ashore  to  purchase  sufficient  subsistence 
stores  to  continue  upstream.  September  21-23  were  spent  in  building 
a wing  dam  582  feet  long  at  the  bar  a short  distance  above  Alexandria, 
where  there  was  only  18  inches  depth,  and  from  the  24th  to  the  29th 
two  dams,  aggregating  800  feet  in  length,  were  built  at  Swilly  Bar,  6 
miles  above  Alexandria.  By  that  time  Red  River  had  reached  a stage 
near  extreme  low  water,  which  continued  throughout  October  and 
November,  and  the  greater  part  of  December.  It  frequently  was  nec- 
essary for  the  Howell  to  back  and  scour  a channel  with  her  wheel  as 
she  proceeded  upstream.  In  doing  this  the  wheel  frequently  would 
strike  unseen  stumps  and  logs  difficult  to  remove,  as  there  was  not 
space  for  the  vessel  to  turn.  At  St.  Andre  and  Prudhomme  bars  the 
channel  had  changed  so  much  that  construction  of  wing  dams  was 
necessary.  Oockfield  Bar,  a place  there  had  been  no  difficulty  in  cross- 
ing at  former  periods  of  low  water,  had  but  2 feet  depth  upon  it  aud 
was  strewn  with  log  piles.  While  removing  the  logs,  October  29,  the 
Howell  ran  on  a snag  and  raked  a hole  through  her  bottom  about  15 
feet  long.  The  leak  was  battened,  compartments  pumped  out,  and 
temporary  repairs  completed,  and  snagging  operations  were  resumed 
the  following  day.  The  Howell  was  built  in  1881,  and  has  not  been  in 
dock  during  the  seventeen  years  since.  Owing  to  the  worn  condition 
of  her  iron  bottom,  the  boat  has  met  with  similar  accidents  on  several 
occasions  of  late  years,  but  has  lost  little  time  from  active  service 
thereby.  Prompt  temporary  repairs  were  made  by  a master  equal  to 
such  emergencies,  and  iron  patches  were  fitted  and  riveted  over  the 
holes  under  his  direction  at  Shreveport  or  Fulton,  by  use  of  inexpensive 
sectional  docks,  after  the  boat  was  laid  up  at  high  stages.  A wooden 
boat  would  have  been  lost  long  ago,  and  if  recovered  would  have  been 
hauled  out  and  rebuilt  time  after  time;  the  nearest  dock  being  at  New 
Orleans,  anywhere  from  300  to  800  miles  distant,  according  to  the  point 
of  operations.  In  addition  to  the  difficulties  caused  by  low  stages, 
work  was  impeded  the  latter  part  of  the  summer  by  sickness  among 
the  crew,  the  inability  to  procure  medicines  and  supplies  on  account  of 
yellow  fever  quarantines,  and  the  necessity  of  cutting  the  greater  part 
of  the  wood  required  for  fuel;  little  being  on  the  banks  for  sale  on 
account  of  suspension  of  navigation  from  New  Orleans,  and  in  some 
cases  whore  it  was  out  the  crew  was  forbidden  to  come  ashore  by  the 
quarantine  guards.  Occasionally,  in  crossing  long  bars,  fuel  had  to  be 
cut  and  boated  considerable  distances  in  yawls. 

A slight  rise  set  in  December  8,  sufficient  to  permit  the  Howell  to 
work  to  greater  advantage,  and  without  delay  in  crossing  bars.  A 
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drift  pile  opposite  Star  Point  was  removed  January  1, 1898,  containing 
12  snags,  43  logs,  and  3 stumps.  More  or  less  work  upon  this  obstruc- 
tion had  been  done  each  trip  of  the  snag  boat  for  several  years,  but  the 
formation  of  a bar  on  the  opposite  side  of  the  river  kept  forcing  the 
channel  into  the  logs.  This  time  they  were  removed  thoroughly,  so 
that  the  channel  should  not  be  closed  to  navigation  at  low  stages. 

The  Howell  reached  Shreveport  January  9,  and  remained  for  three 
days  undergoing  repairs  of  boiler,  etc.  January  13-26  work  was  con- 
tinued to  upper  end  of  Red  Bayou  Levee,  53  miles  above  Shreveport, 
built  by  the  United  States  in  1895-96.  Upon  examination,  the  levee 
was  found  to  be  well  protected  by  a thick  growth  of  Bermuda  grass 
and  in  good  condition,  except  that  a strong  current  running  in  Rattling 
Slough  last  high  stage  had  washed  the  cane  mattress  built  to  protect 
the  end  of  the  levee  the  latter  part  of  March,  1897.  At  the  time  this 
mattress  was  made  the  river  was  rising,  the  stage  already  high,  and 
the  ground  saturated.  Conditions  being  more  favorable,  it  was  repaired 
as  thoroughly  as  practicable  with  the  material  at  hand,  and  probably 
will  be  strong  enough  to  resist  any  current  striking  it.  January  27 
operations  were  continued  up  to  Missionary,  near  the  Arkansas  and 
Louisiana  line,  69  miles  above  Shreveport,  and  thence  back  to  Shreve- 
port, the  boat  reaching  that  city  January  29.  At  Shreveport  repairs 
of  the  iron  bottom  were  commenced  without  delay.  The  sectional  dock, 
used  for  the  purpose  before,  was  altered  and  repaired,  sunk  under  the 
snag  boat,  and  pumped  out.  Four  iron  patches  were  fitted,  drilled, 
riveted  in  place,  and  painted,  after  which  the  dock  was  removed. 

February  18  work  in  the  river  above  Shreveport  was  resumed.  Sun- 
day, February  20,  while  lying  at  Uni,  La.,  an  urgent  appeal  for  help 
was  received  from  the  steamer  Linda , which  had  struck  a floating  log 
at  Douglas  Place,  about  13  miles  below.  The  Howell  went  to  the 
wrecked  vessel  as  soon  as  steam  could  be  raised,  and  found  her  sunk 
with  head  out  in  about  20  feet  of  water  and  stern  in  10.  After  several 
attempts  the  boat  was  raised  February  23  and  towed  to  Shreveport. 
February  24  to  March  8 work  of  the  Howell  was  carried  up  to  Garland, 
Ark.,  130  miles  above  Shreveport.  As  the  stage  at  the  time  was  low 
and  falling  it  was  not  considered  advisable  to  continue  above  Garland, 
by  pulling  over  numerous  bars,  and  March  9-14  the  boat  worked  back 
to  Shreveport.  A slight  rise  having  set  in,  the  Howell  worked  from 
Shreveport  to  Fulton  March  15-21,  and  continued  above.  The  report 
of  operations  above  Fulton,  Ark.,  is  given  under  that  head. 

May  19-22  the  Howell  was  employed  in  removing  drift,  etc.,  to  pre- 
vent raft  formation  and  danger  to  levees  by  cross  currents  cutting  into 
the  banks,  caused  by  side  jams. 

June  10-11  Col.  H.  M.  Robert,  Corps  of  Engineers,  Division  Engineer, 
and  myself,  accompanied  by  Assistant  State  Engineer  of  Louisiana  F. 
M.  Kerr  and  Assistant  Engineer  H.  M.  Marshall,  of  this  office,  made  an 
inspection  of  the  river  upon  the  Howell  from  Shreveport  to  Knox  Point, 
La.,  and  return,  over  the  stretch  known  as  the  Little  River. 

The  following  is  a summary  of  the  work  done  by  the  Howell  in  Red 
River,  between  Fulton,  Ark.,  and  Midway,  La.,  during  the  year,  viz : 

Snags  pulled - % 027 

Stumps  pulled 104 

Shore  snags  cut 3, 010 

Logs  removed  from  channel - 020 

Side  jams  removed - — - 21 

Hard  clay  points  blasted  10 

Leaning  trees  cut 203 

Square  yards  of  willows  and  brush  cut 350 

Linear  feet  pile  and  brush  dams  built - 3,  719 

Square  yards  of  cane  mattress  built  at  upper  end  of  Red  Bayou  Levee 500 
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The  TJ.  S.  snag  boat  0.  G.  Wagner , Watkins  Decker,  master,  was 
employed  between  the  mouth  of  Black  River  and  Alexandria,  La., 
November  1,  1897,  to  January  18,  1898.  Low  water  in  November 
afforded  a favorable  opportunity  for  destroying  obstructions  to  navi- 
gation, the  stages  having  been  2 to  2£  feet  lower  than  when  this  stretch 
was  worked  over  by  the  Wagner  in  1896,  disclosing  many  snags  and 
stumps  passed  over  at  that  time.  The  boat  had  no  trouble  on  account 
of  shoal  water,  3£  feet  having  been  the  least  depth  found,  but,  on  account 
of  the  swift  current,  lines  had  to  be  laid  several  times  while  working 
around  Grand  Point,  and  once  in  the  Rapions,  to  pull  between  mud 
lumps  where  the  channel  was  narrow.  Around  Grand  Point  stumps 
and  snags  were  removed  from  the  channel  and  from  mud  lumps  wher- 
ever dangerous.  At  “The  Funnel,”  a very  narrow  place,  their  removal 
widened  the  channel  about  10  feet.  A badly  obstructed  reach  above 
Natchitoches  Bayou  to  Lake  Long  was  thoroughly  cleared  of  obstruc- 
tions. The  Rapions  and  the  bend  below  were  worked  over  with  care. 
Also  the  reach  in  front  of  and  above  Murry  Place.  A heavy  tree  slide 
was  destroyed  at  Lenoir  Point,  and  Little  Prairie  Bend  was  freed  of 
obstructions. 

Stormy  weather,  followed  by  two  local  rises,  impeded  work  some- 
what in  December.  Continuous  rains  December  1-4  caused  a rise  of 
about  12  feet,  which  commenced  falling  December  7.  December  17-27 
there  was  a second  rise  of  about  15  feet,  which  stopped  the  removal  of 
channel  obstructions  for  a time.  While  the  stages  were  high  operations 
were  directed  to  the  removal  of  shore  snags  and  trees  and  stumps  in  dan- 
ger of  caving  or  sliding  into  the  river.  Notably  bad  bends  were  cleared 
of  this  class  of  obstructions  as  follows:  Persimmon,  above  and  below 
Saline  Bayou,  Negro  Point  and  Bends,  bend  above  Confederate  Dam, 
bend  below  Wares,  Coco,  above  and  below  P.  J.  Laborde,  Times,  Berlin, 
Cassandria,  Choctaw,  and  Guillottes.  With  a rapid  current  it  is  diffi- 
cult to  keep  a loaded  boat  out  of  the  bends  in  stormy  weather,  and  this 
work  will  save  much  damage  to  upper  works  of  steamboats.  The 
stages  were  low  the  early  part  of  January,  and  effective  work  for  the 
removal  of  snags,  stumps,  etc,  in  the  channel  was  accomplished  at 
Glover  Bar,  Egg  Bend,  above  and  below  Grimes  Bluff,  above,  below, 
and  in  Wilson  Cut-off,  and  above  and  below  Poland  Landing.  In  addi- 
tion to  the  removal  of  channel  obstructions,  all  those  along  shore — 
shore  snags,  trees  ready  to  slide,  stumps,  etc.— were  destroyed  or 
moved  to  places  where  they  could  not  get  into  the  channel. 

Continued  rains  set  in  January  12,  and  by  the  18th  the  river  had 
reached  a stage  too  high  for  continuing  work  to  advantage,  and  upon 
reaching  Alexandria  the  Wagner  was  laid  up  with  the  plant  at  that 
place. 

The  following  is  a summary  of  the  work  done  by  the  Wagner  Novem- 
ber 1 to  January  18,  viz: 


Snags  pulled 

Stumps  pulled 

Stumps  cut 

Shore  snags  cut. .. 

Logs  cut  up 

Leaning  trees  cut. 


719 

622 

213 

149 

14 

46 


ALEXANDRIA. 


Early  in  July,  1897,  upon  the  approach  of  low  water,  the  plant  at 
Alexandria,  La.,  was  put  in  readiness  to  resume  work.  The  barges 
were  repaired  and  calked,  the  dipper  and  handle  were  shipped  on  the 
U.  S.  dredge  Lone  Star , and  the  plant  was  towed  to  the  Upper  Falls 
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July  11  by  the  U.  S.  snag  boat  Columbia , which  had  been  transferred  to 
Alexandria  from  Ouachita  River. 

Dredging  operations  for  widening  and  straightening  the  cut  through 
the  Upper  Falls  were  resumed  July  15,  and  continued  until  September 
29, 1897,  when  the  available  funds  ran  out.  The  following  is  a sum- 
mary of  the  work  done : 


Cubic  yards  of  rock  excavated  from  channel 8, 089 

Number  of  barge  loads  moved  to  and  deposited  along  west  bank 382 


The  season’s  operations  completed  the  project  for  work  at  Alexandria, 
and  provided  a wide  and  straight  channel,  which  has  been  excavated 
to  a depth  of  6 feet  below  low  water  of  1896  (9.3  feet  below  zero  of  the 
Alexandria  gauge),  except  in  the  last  cut  made  on  the  Pineville  side, 
where  in  a few  spots  there  is  1 foot  less  water. 

CONSTRUCTION  OF  LEVEES. 

No  levee  work  was  undertaken  by  the  United  States  during  the  year, 
for  reasons  given  in  my  last  report  (pp.  1885-1887,  Report  Chief  of 
Engineers,  1897),  and  because  no  additional  appropriation  was  made. 

A statement  of  the  work  done  by  the  State  of  Louisiana,  furnished  by 
the  Board  of  State  Engineers,  is  appended  hereto. 

Under  provisions  of  river  and  harbor  acts  of  1892  and  1894,  a plan  for 
improvement  of  Red  River  was  authorized  to  include  “ construction  of  a 
substantial  system  of  levees  to  restrain  the  greatest  floods,  either  alone 
or  in  partnership  with  the  riparian  States,”  for  the  purpose  of  confining 
the  river  to  the  adopted  channel,  thereby  improving  and  giving  ease 
and  safety  to  navigation.  This  system  was  begun  by  the  United  States 
in  1892  in  conjunction  with  the  State  of  Louisiana  and  local  levee  dis- 
tricts, and  it  has  been  the  endeavor  to  put  the  levees  built  or  enlarged 
up  to  a grade  about  3 feet  above  the  highest  flood  of  record.  The  total 
work  done  is  shown  in  the  following  table: 


Statement  of  levee  work  on  Bed  Biver  built  by  the  United  States  since  1892. 


Fiscal  year. 

Miles  of 
new 
work. 

Miles  of 
enlarge- 
ment. 

Cubic  yards 
built. 

Cost. 

1898 

3. 60 

324, 323 
21,  000 
261, 455 
354,  721 

$48,  631.  73 
4,  788. 00 
37, 623. 44 
48,  996. 16 

1894 

1. 16 

1895 

2. 55 
2.60 

1896 

4.  58 

Total 

8.75 

5.74 

961, 499 

140,  039. 33 

Statement  of  levee  work  on  Bed  Biver  built  by  the  State  of  Louisiana  and  local  levee  dis- 
tricts since  1892. 


Fiscal  year. 

Miles  of 
new 
work. 

Miles  of 
enlarge- 
ment. 

Cubic  yards 
built. 

Cost. 

1893 

58. 80 

12. 80 

2,  921,  765 
1, 095,  789 
973,  867 
482,  411 
536, 988 
371,  914 

$503, 021. 73 
136,  086.  22 
122, 478. 16 
57,226.59 
47, 820.  77 
42, 185. 39 

1894 

12. 00 

25. 00 

1895 

20.20 

13. 10 

1896 

5.21 

13. 83 

1897 

5.  31 

15.23 

1898 

6.  01 

2.  34 

Total 

107.53 

82.  30 

6,  382,  734 

908,  818.  86 
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The  work  of  the  United  States  is  part  of  a system  to  improve  naviga- 
tion, and  that  of  the  State  engineers  and  the  levee  boards  is  for  protec- 
tion of  fertile  lands  from  overflow.  But  while  the  work  done  by  the 
United  States  is  a comparatively  small  percentage  of  the  whole,  it  has 
served  to  direct  action  of  the  State  engineers  in  planning  their  portions 
of  the  system  to  no  small  extent,  and  if  operations  could  be  continued 
in  the  same  way  for  a few  years  the  levee  lines  within  Caddo  and  Bos- 
sier districts  would  be  completed  at  a relatively  moderate  charge  to  the 
United  States.  The  people  of  those  districts,  however,  have  taxed  them- 
selves for  levees  almost  to  impoverishment,  anticipating  revenues  of 
future  years  to  push  the  work,  and  their  means  are  exhausted  for  the 
present. 

Three  levee  districts  along  Red  River  have  been  created  by  acts  of  the 
Louisiana  legislature,  viz : 

1.  The  Caddo  Levee  district,  including  alluvial  lands  subject  to  over- 
flow from  Red  River,  its  tributaries  and  outlets  in  the  parish  of  Caddo, 
created  by  act  No.  74,  approved  July  6, 1892. 

2.  The  Bossier  Levee  district,  embracing  the  alluvial  lands  subject 
to  overflow  from  Red  River  and  its  tributaries  or  outlets  within  certain 
limits  of  Bossier  Parish,  created  by  act  No.  89,  approved  July  6,  1892. 

3.  The.  Red  River,  Atchafalaya,  and  Bayou  Boeuf  Levee  district,  cre- 
ated by  act  No.  79,  approved  July  5,  1890,  includes  territory  subject  to 
overflow  from  Red  River,  Bayou  des  Glaizes,  and  Atchafalaya  River  in 
Rapides,  Avoyelles,  and  part  of  St.  Landry  parishes. 

As  yet  there  are  no  organized  districts  for  the  stretch  below  the 
Caddo  and  Bossier  districts  to  Rapides  Parish. 

All  the  work  done  by  the  United  States  is  within  the  Caddo  and 
Bossier  districts,  except  a short  stretch  required  to  connect  the  line 
above  the  Sale  and  Murphy  dam  with  the  hills  in  Arkansas. 

The  condition  of  the  levee  system  was  summarized  in  my  report  for 
1896  (Report  Chief  of  Engineers,  1896,  pp.  1579-1580),  to  which  should 
be  added  the  work  completed  by  the  State  of  Louisiana  since,  as  given 
in  subsequent  reports. 


Statement  showing  levee  work  on  Bed  Biver  undertaken  by  the  State  of  Louisiana  from  July  1 , 1897,  to  June  80,  1898. 

[Prepared  by  request  for  Maj.  J.  H.  Willard,  Corps  of  Engineers.]  „ 
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SULPHUR  RIVER. 

No  work  for  improvement  of  this  tributary  of  Red  River  was  done 
during  the  year. 

There  is  a balance  of  $2,601.01  from  the  allotment  provided  for  its 
improvement  by  river  and  harbor  act  of  August  18,  1894,  from  the 
appropriation  for  improving  Red  River,  but  it  can  not  be  expended 
advantageously  except  during  the  period  of  lowest  water,  and  at  that 
time  in  the  past  year  the  entire  plant  and  available  force  were  employed 
on  more  important  work. 

At  present  navigation  of  Sulphur  River  is  confined  to  timber  rafts 
and  flatboats. 

During  the  approaching  low- water  season  it  is  intended  to  organize 
a party  to  work  from  the  Texarkana  and  Fort  Smith  Railroad  bridge  to 
the  mouth,  removing  stumps,  snags,  and  leaning  trees  which  may 
obstruct  navigation. 

ESTIMATES. 


Additions  to  plant - $50, 000 

Care  of  plant  and  ordinary  repairs 15,  000 

New  bottom  for  snag  boat  Howell 10, 000 

New  bottom  for  snag  boat  Florence - - 5,  000 

Service  of  plant,  snag  boats,  etc 50,  000 

Levees.... ..........  550,000 

Local  surveys,  maps,  and  gauges 10,  000 

Administration  and  contingencies 5,  000 

Continuing  snagging  operations,  etc.,  above  Fulton.. 5, 000 


Total 700,000 

Money  statement. 

July  1,  1897,  balance  unexpended $100, 023. 61 

June  30,  1898,  amount  expended  during  fiscal  year 25, 497. 84 


July  1,  1898,  balance  unexpended 74, 525. 77 

July  1,  1898,  outstanding  liabilities 36. 97 


July  1,  1898,  balance  available - 74, 488. 80 


{Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June30, 1900  700,  000. 00 
Submitted  in  compliance  with  requirements  of  sections  2 of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

The  amounts  expended  during  the  year  and  balances  July  1, 1898, 
are  as  follows : 


Allotments. 

Expended 

daring 

year. 

Balances 
July  1, 1898. 

For  general  improvement/  repairs  care  of  plant  etc  , , T 

$18, 616. 16 
2, 292. 31 
3, 574.  25 
955. 12 
60.  00 

$1, 788.78 
7, 708. 41 

For  Little  Kiver  from  Scopini  Cut-off  to  Knox  Point  (act  September  19, 1890) . . 
For  work  at  Alexandria  - --  --  --  --  --  --  --  --  -- - --  --  --  --  --  - ....... 

For  construction  of  levees - 

62,  427.  57 
2,  601. 01 

For  Sulphur  River  -------------  - - --  --  - - --  --  - ------------ ...... ...... .......... 

Total  

25,  497. 84 

74, 525. 77 
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The  appropriations  for  the  early  work,  from  1828  to  1852,  were  as 
follows : 


Date  of  act. 


General  object  of  appropriation. 


May  23,1828 

Mar.  2,1831 
July  3,1832 


June  28, 1834 
Mar.  3,1835 
July  2,1836 


Mar.  3,1837 
Apr.  20,1838 
Mar.  3,1841 
Mar.  2,1847 


Aug.  30, 1852 


Improving  navigation  of  Red  River  through  or  around  the  raft  in  Louisi- 
ana and  Arkansas 

Arrearage  due  Major  Burch  for  survey  of  raft  of  Red  River,  Louisiana 

Improving  navigation  of  Red  River,  Louisiana  and  Arkansas,  being  bal- 
ance of  appropriation  of  1828  carried  to  surplus  fund,  and  the  further 

sum  of  $20,000 

Improving  navigation  of  Red  River 

Completing  removal  of  obstructions  to  navigation  of  Red  River 

Continuing  the  removal  of  obstructions  in  Red  River 

Constructing  a boat  to  prevent  a new  accumulation  of  obstructions  in  Red 
River  within  the  old  limits  of  the  great  raft,  $15,000,  and  to  work  and 

support  same,  $15,000 

Continuing  the  removal  of  obstructions  in  Red  River . 

The  complete  removal  of  the  great  raft  in  Red  River 

Removing  the  raft  of  Red  River . 

Deficiency  of  appropriation  by  act  of  April  20, 1838,  being  amount  advanced 
by  Daniel  T.  Witlee  and  others  through  the  branch  of  the  Real  Esiate 
Bank  of  Washington,  Ark.,  to  Henry  M.  Shreve,  Government  agent,  for 

removal  of  great  raft,  and  expended  by  kinl  for  that  purpose 

Removing  the  raft  of  Red  River 


Amount. 


$25, 000. 00 
187. 50 


22,  628. 00 
50,  000.00 
50,  000.  00 
40,  800.  00 


30,  000. 00 
65,  000.  00 
70,  000. 00 
75, 000. 00 


7, 150. 00 

100,  000.  00 


Aggregate  of  appropriations,  1828-1852 
Amount  expended . 


535,  765. 50 
532,  219.  90 


Amount  carried  to  surplus  fund. 


3, 545. 60 


The  appropriations  since  1872  have  been  as  follows: 


Date  of  act. 


General  object  of  appropriation. 


Amount. 


June  10, 1872 

Mar.  3, 1873 
June  23, 1874 
Mar.  3, 1875 
Aug.  14, 1876 
Apr.  10,1869 
Feb.  7, 1878 


June  18, 1878 
Mar.  3,1879 


June  14, 1880 


Mar.  3,1881 
Aug.  2,1882 

July  5,1884 
Aug.  5,1886 
Aug.  11, 1888 


Sept.  19, 1890 


Improvement  of  Tones  Bayou,  Louisiana 

Removing  the  raft  in  Red  River,  Louisiana -. 

.....do  

do 

do 

Removing  the  raft  in  Red  River  and  closing  Tones  Bayou 

Allotment  made  August  27, 1877,  for  closing  Tones  Bayou 

Opening  navigation  of  Red  River  above  Shreveport,  La.,  and  keeping 
same  open  and  free  from  rafts,  and  for  the  purpose  of  preserving  ves- 
sels of  the  United  States  employed  in  that  work 

Removing  raft  in  Red  River  and  closing  Tones  Bayou 

Removing  snags  and  other  obstructions  from  Red  River 

Removing  raft  in  Red  River  and  closing  Tones  Bayou 

Removing  obstructions  from  Red  River 

Improving  upper  Red  River,  Arkansas,  from  Fulton  to  head  of  the  raft. . . 

Removing  raft  in  Red  River  and  closing  Tones  Bayou 

Removing  obstructions  from  Red  River,  Louisiana,  including  construction 

of  snag  boat 

Improving  upper  Red  River,  Arkansas,  from  Fulton  to  head  of  the  raft. . . 

Removing  raft  in  Red  River  and  closing  Tones  Bayou 

Removing  obstructions  from  Red  River,  Louisiana 

Continuing  improvements  from  the  Atchafalaya  to  Fulton,  Ark.,  includ- 
ing Bayou  Pierre,  Tones  Bayou,  and  to  relieve  the  town  of  Alexandria 

from  encroachments  of  the  river 

Continuing  improvement  from  the  Atchafalaya  to  Fulton,  Ark. ; not  ex- 
ceeding $15,000  for  revetment  to  protect  the  harbor  at  Alexandria  from 
damage  by  the  current  of  river;  not  exceeding  $5,000  to  close  the  outlet 
known  as  Sale  and  Murphy  Canal;  the  remainder  to  be  applied  to  im- 
provement of  the  main  channel  of  the  river 

Continuing  improvement  from  Fulton,  Ark.,  to  the  Atchafalaya  River, 
Louisiana,  including  completing  the  work  at  Alexandria;  $25,000,  or  so 
much  thereof  as  necessary,  to  be  used  in  making  a thorough  survey  of 
the  river  from  Fulton  to  the  Atchafalaya  and  in  completing  survey  of 

Bayou  Pierre,  Louisiana 

Continuing  improvement  from  Fulton,  Ark.,  to  the  Atchafalaya  River, 
including  completing  the  work  at  Alexandria;  $5,000,  or  so  much  thereof 
as  necessary,  to  be  used  upon  Cypress  Bayou  and  the  lakes  between 
Shreveport,  La.,  and  Jefferson,  Tex.,  and  $5,000,  or  so  much  thereof  as 

necessary,  upon  Bayou  Dorcheat 

Completion  of  survey  from  Fulton,  Ark.,  to  the  Atchafalaya  River .... 

Continuing  improvement  from  Fulton,  Ark.,  to  the  Atchafalaya  River; 
$15,000  to  be  used  in  the  work  at  Alexandria;  $20,000  to  be  used  in  deep- 
ening and  widening  that  portion  known  as  Little  River,  from  the  Scopini 
Cut-off  to  Knox  Point,  and  $5,000  in  closing  the  Sale  and  Murphy  Outlet. 
Completion  of  survey  from  Fulton,  Ark.,  to  the  Atchafalaya  River 


$20,  000 
150.  000 
80,  000 
50.  000 
20,  000 
35,  000 
4,  500 


6,  000 

24,  000 

25,  000 
15,  000 
22,  500 
10,  000 
25,  000 

60,  000 
10,  000 
10,  000 
10,  000 


75,000 


75, 000 


75,000 


65,  000 
35,  000 


100, 000 

28, 000 
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Date  of  act. 

General  object  of  appropriation. 

Amount. 

July  13,1892 

Continuing  improvement  from  Fulton,  Ark.,  to  the  Atchafalaya  River, 
according  to  plan  of  Capt.  J.  H.  Willard,  Corps  of  Engineers,  and  for 
completion  of  survey,  including  the  work  at  Alexandria,  the  widening 
of  that  portion  known  as  Little  River,  the  necessary  work  at  the  harbor 
at  Shreveport,  the  closing  of  outlets  on  the  west  bank  of  the  river  above 
Shreveport,  and  the  removal  of  the  towhead  just  above  Rush  Point, 
Caddo  Parish  (of  which  $5,000  may  be  used,  in  the  discretion  of  the  Sec- 
retary of  War,  for  work  iu  Cypress  Bayou  and  the  lakes  between 

Shreveport,  La.,  and  Jeiferson,  Tex.) 

$145, 000 

Aug.  18, 1894 

Continuing  improvement  from  Fulton,  Ark.,  to  Atchafalaya  River,  accord- 
ing to  plan  of  Capt.  J.  H.  Willard,  Corps  of  Engineers,  and  for  comple- 
tion of  survey;  $15,000,  or  so  much  thereof  as  necessary,  to  be  used  in 
further  prosecution  of  work  at  Alexandria,  and  $5,000  for  improving 

Sulphur  River,  a tributary  of  Red  River 

150, 000 

June  3, 1896 

Continuing  improvement  from  Fulton,  Ark.,  to  Atchafalaya  River 

100, 000 

Aggregate  appropriations,  1872  to  1898 

1, 425, 000 

COMMERCIAL  STATISTICS. 

The  river  was  reported  navigable  in  the  fiscal  year  as  follows : From  Shreveport 
to  Fulton  for  light-draft  boats  the  entire  year.  Below  Shreveport  to  the  mouth 
navigation  was  suspended  by  low  stages  during  portions  of  October  and  November. 
The  mouth  of  Red  River  was  navigable  the  entire  year. 


List  of  steamboats  engaged  in  the  trade  during  the  fiscal  year  1898. 


Draft. 

P4 

'd 

§ 

m 

& 

Fame. 

CD 

Js 

aJ 

SP 

el 

£ 

bJ0 

a 

4 

1 

;4 

& 

A 

A 

so 

i 

rd 

Between— 

bJO 

§ 

02 

02 

8 

EH 

A 

ffl 

A 

A 

o 

A 

& 

Ph 

Imperial 

Stern 

494.  69 

Feet. 

210 

Feet. 

40.6 

Feet. 

6.6 

Ft.  In. 
3 0 

Ft.  In. 
8 0 

New  Orleans  and 
Shreveport. 

(New  Orleans  and— 
) Shreveport 

3 

140 

194 

Sunrise 

wheel. 

473. 31 

200 

45 

6.5 

2 0 

7 6 

9 

1 Cabin  Point 

1 

(New  Orleans  and — 
Shreveport  - 

7 

Electra  

...do  .. 

372. 88 

190 

40 

5.2 

2 7 

7 0 

J Coushatta 

1 

1 154 

] Ninock  

1 

( Alexandria .... 

1 

Hallette 

..  .do  .. 

196.8 

161 

30.5 

4.5 

2 0 

6 0 

(Shreveport  and — 

1 New  Orleans 

| Coushatta 

1 

5 

/ 

53 

22 

21 

26 

(New  Orleans  and — 
Shreveport 

5 

56 

City  of  Little  Rock 
Rosa  Bland 

...do  .. 

326.  51 

145 

29 

4.6 

<;  Lotus  Landing  . . . 

Shreveport  and 
(.  Briarfield. 
(Shreveport  and — 

< Coushatta 

1 

...do  .. 

64. 01 

113.2 

22.8 

4.4 

1 6 

4 0 

1 

4 

5 

1 

1 Garland 

25 

37 

Valley  Queen 

...do  .. 

410. 83 

190.6 

35.8 

5.6 

3 0 

8 0 

(New  Orleans  and — 

<j  Shreveport 

15 

408 

( Lake  End 

1 

W.  T.  Scovell 

An 

244.8 

160 

3.7 

(New  Orleans  and — 

1 Shreveport  ....... 

20 

182 

uo  . . 

Ol 

2 0 

5 6 

| Cane  River 

2 

1 Barbin  Landing  . . 
Shreveport  and 
Whitehall. 

Fulton  and  Long 
Prairie. 

Campti  and  Boyce  . . 
Shreveport,  Cou- 
shatta,  and  above 
Shreveport. 
Coushatta  and  Col- 

2 

Jo.  Walker  a 

59.48 

80.4 

20 

3 

1 6 

2 9 

40 

25 

52 

22 

G.  W.  Mayo  a 

H.  W.  Graves  a 

...do  .. 
.. .do  .. 

124. 06 
31.22 

109 

94.6 

20 

17.6 

2.5 

3 

1 3 
1 8 

3 0 
3 0 

147 

Elk 

111.  22 

153 

22 

'4 

3 

2 0 

1 6 

4 0 
3 0 

Des  Area 

...do  .. 

40. 88 

95 

18 

44 

Di) 

Waukesha 

...do  .. 

77 

105 

24.4 

3 

1 0 

2 6 

fax. 

Shreveport  and  Ful- 
ton. 

Baton  Rouge  and 
Coushatta. 

May  Fisher  a 

...do  .. 

52. 84 

92 

18.8 

4 

2 0 

2 0 

1 

| 

a With,  one  or  more  Larges. 

ENG  98 100 
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List  of  steamboats  engaged  in  the  trade  during  the  fiscal  year  1898— Continued. 


Draft. 

CB 

Pf 

Name. 

OQ 

© 

b€ 

c3 

£ 

4 

4 

A 

rd 

© 

Between — 

33 

g 

o 

§ 

H 

g 

P 

© 

u 

PQ 

& 

p 

bfl 

3 

C3 

o 

Hi 

5 

Feet. 

Feet. 

Feet. 

Ft.  In. 

Ft.  In. 

New  Orleans  and 
Shreveport. 

City  of  Brunswick  a 

Stern 

wheel. 

77. 01 

87.9 

19.6 

3.9 

2 0 

3 0 

2 

( Alexandria  and  Col- 

10 

Oceolah 

...do  .. 

24. 39 

70.6 

15.2 

2.9 

1 2 

3 0 

1 fax. 

| Alexandria  and 

1 

[ Jonesville. 

62.72 

66 

17 

3.2 

1 6 

1 6 

Vicksburg  and 

points  on  Red 

1 

River. 

George  L.  Bass  b. . . 

...do  .. 

53.  82 

91 

3.3 

1 6 

q A 

Alexandria  and 
Shreveport;  local 

& 1 

O u 

towing. 

33 

T . , , 

do 

45  ■ 

1 1 

3 6 

Shreveport,  Elmer, 

and  Missionary. 

T.  h 

1 10 

3 6 

Local  trips  from 

jn eine  -Li.  u 

Gr.  W.  Bolton 

80 

12 

4.5 

Shreveport. 

A lexandria  and 

— 0.0  - . 



Pineville  ferry. 

Plucky  Boy 

...do  .. 

80. 88 

80.5 

16.3 

3 

Alexandria  and 

Eranklin. 

Bessie  Siler ----- 

Tug  .. 

49.38 

93 

16 

3 

2 0 

2 6 

Alexandria  and  Bar- 

5 

bin  Landing. 

do 

27. 07 

77.5 

18 

2.8 

Local  towing,  lower 

Irene  o 

Red  River. 
(Alexandria  and  Bar- 

10 

Lee  Otis ........... 

4.  50 

40 

9 

5 

4 6 

4 6 

1 bin  Landing. 

!]  Alexandria  and 
[ Boeuf  River. 

1 

~sr  Qpivf, 

21. 49 

50 

10 

3 

Vicksburg  and 

Shawnee 

X dull  u 

points  on  Red 

River. 

. c,  , 

Alexandria  and 

1 

New  Orleans. 

© 

bJD 

g 

CO 


P 


54,  000 


125 


a Towboats. 


5 With  one  or  more  barges. 


The  following  steamboat  wrecks  were  reported  during  the  year,  viz:  City  of  Little 
Bock,  sunk  at  Hurricane  Bluff,  La.,  January  5,  1898;  Irene , sunk  near  Bayou  Natchi- 
toches, La.,  January  29,  1898;  Linda , sunk  at  Douglas  Place,  La.,  Fcbr uary  20,  1898 
(subsequently  raised);  and  Bosa  Bland , sunk  at  Douglas  Place,  La.,  March  lo,  io9o. 


Summary  of  commerce  reported. 


Articles. 

1897-98. 

1896-97. 

1895-96. 

1894-95. 

1893-94. 

Cotton  seed 

Cotton-seed  meal 

Live  stock 

Bides  and  skins 

Lumber - 

Saw  logs 

Staves  

Miscellaneous 

Tons. 

18, 173 
24, 084 
4,  640 
52 
21 
3,297 
9, 000 
630 
3, 392 

Tons. 

15,  941 
26,  962 
9,  633 
15 
80 
643 
12, 885 
4,084 
1,770 

Tons. 

13, 204 
18,  537 
4, 822 
55 
71 
1,570 
18 
380 
2,  285 

Tons. 

18,  308 
5,  322 
4, 516 

49 

50 
1, 657 

20, 000 
697 
3,000 

Tons. 

15, 392 
4, 402 
9, 042 
496 
31 
1, 257 
28,  869 
228 
105,  395 

Total  down  freight 

Return  freight 

63, 289 
43,  525 

72,013 
39, 851 

40,  942 
32, 560 

53, 599 
22, 122 

165, 112 
63, 518 

Total 

106,  814 

111,  864 

73,502 

75,  721 

228,  630 

Estimated  value. 

307,  boo 

$4, 429,  000 

$3, 833, 000 

$3, 419, 000 

$6, 061, 000 
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Articles. 

1892-93. 

1891-92. 

1890-91. 

1889-90. 

Tons. 

14, 061 
7, 902 
4, 713 
1, 185 
62 
1,520 
15,  200 
1, 739 
5, 964 

Tons. 
29, 400 
31,  832 

Tons. 
21,613 
12,  249 
10,  000 
38 
212 

Tons. 

18,  838 
14, 140 

286 
151 
2, 352 
22, 250 
206 
14, 107 

35 
4,  519 

Lumber  

CoTtr  1 n era  ........ 

16, 523 
81 
2,719 

Staves 

58 

136 

Miscellaneous 

Total  down  freight 

Return  freight 

52, 346 
17,  605 

100, 584 
19, 942 

63, 435 
30, 051 

37,  726 
28,  650 

Tnfal  

69,  951 
$3, 422,  000 

120,  526 
$6,  877, 000 

93, 486 
$9, 185,  000 

66, 376 
$6, 820, 000 

In  addition  to  the  above,  from  Ouachita  River  entering  Red  River  at  mouth  of 
Black  River,  197,674  tons,  the  value  of  which  is  estimated  at  $5,084,000. 


Receipts  and  shipments  of  hales  of  cotton  at  Shreveport,  La. 


1897-98. 

1896-97. 

1895-96. 

1894-95. 

1893-94. 

1892-93. 

1891-92. 

1890-91. 

1889-90. 

RECEIPTS. 

By  rail ..... ...... 

112, 835 

66,  666 

42,  860 

52,  573 

30,  033 

25,277 

44, 256 

39, 890 

25, 476 

By  TyagnTi  

42, 437 

31,  768 

31,  474 

54, 968 

41,014 

31, 612 

49,  644 

37,  725 

40,  026 

By  river 

9,219 

4,  611 

6,  679 

11,  319 

5,  581 

4,  821 

9, 189 

14, 836 

8, 897 

Warehouse  receipts. 

164, 491 

103, 045 

81, 013 

118, 860 

76, 628 

61, 710 

103, 089 

92, 451 

74, 399 

SHIPMENTS. 

By  Texas  and  Pacific  Rwy . 

25,  347 

31,618 

22,  631 

34, 239 

25, 019 

26, 904 

36, 645 

23, 311 

23,  690 

By  Vicksburg,  Shreveport 
and  Pacific  It.  R 

29, 117 

12, 191 

10,  441 

20,  239 

10, 546 

10,  384 

23, 251 

15,  564 

20,813 

By  Houston  and  Shreve- 

port R.  R 

13,  842 

17,  660 

16, 582 

22, 459 

13, 429 

3, 114 

5,  353 

13, 860 

12,  529 

By  St.  Louis  Southwest- 

ern Rwy 

33,  050 

20, 230 

16, 869 

28,469 

17,  817 

7, 818 

24, 187 

15, 039 

8, 820 

By  Kansas  City,  Pittsburg 

n-nA  n nir  P *P 

37  906 

16  672 

100 

ana  urini  xv.  ±v. . - - - - 

By  river  to  New  Orleans. . 

12,’  682 

8!  327 

14, 102 

10,  654 

9, 246 

14, 751 

10,  567 

19,  218 

8, 412 

Total 

151,944 

106, 698 

80,  725 

116,  060 

| 76,  057 

62,971 

100,  003 

86,992 

74,  264 

The  large  increase  of  cotton  business  at  Shreveport  was  due  partly  to  completion 
of  the  Kansas  City,  Pittsburg  and  Gulf  Railroad  from  Kansas  City,  Mo.,  to  the  Gulf 
of  Mexico,  and  partly  to  the  fact  that  the  cotton  crop  of  last  year  along  Red  River 
was  one  of  the  largest  ever  known,  cotton  picking  having  been  in  progress  at  places 
as  late  as  the  latter  part  of  March.  River  and  railroad  transportation  was  inter- 
rupted from  September  to  December  1 by  quarantine  restrictions,  due  to  prevalence 
of  yellow  fever  at  New  Orleans  and  elsewhere,  which  also  increased  the  business  at 
noninfected  cities. 

The  competing  routes  of  transportation  for  the  trade  of  Red  River  Valley,  below 
Fulton,  Ark.,  are  as  follows : The  river  is  crossed  by  the  St.  Louis,  Iron  Mountain  and 
Southern  Railway  at  Fulton,  Ark.,  by  the  St.  Louis  Southwestern  Railway  (Cotton 
Belt  route)  at  Garland,  Ark.,  and  by  the  Vicksburg,  Shreveport  and  Pacific  Railroad 
at  Shreveport,  La.,  and  a branch  of  the  Cotton  Belt  system  from  Lewisville,  Ark.,  8 
miles  east  of  Garland,  runs  parallel  to  the  river  to  Shreveport.  The  Texas  and  Pacific 
Railway  runs  nearly  parallel  to  the  river  and  touches  at  Alexandria,  Boyce,  Shreve- 
port and  other  points  on  the  main  river,  and  at  Jefferson,  Tex.,  on  Cypress  Bayou, 
and  connects  at  Texarkana,  Ark.,  with  the  Cotton  Belt  and  St.  Louis,  Iron  Mountain 
and  Southern.  Morgan’s  Louisiana  and  Texas  Railroad,  a branch  of  the  Southern 
Pacific,  runs  from  Alexandria  to  the  main  line.  Shreveport  is  the  eastern  terminus 
of  the  Houston  and  Shreveport  Railroad.  The  Houston,  Central  Arkansas  and 
Northern  Railroad,  a branch  of  the  Missouri  Pacific  system,  crosses  the  river  about 
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1£  miles  above  Alexandria.  The  Kansas  City,  Watkins  and  Gulf  Railway  runs  from 
Lake  Charles,  La.,  on  the  Southern  Pacific,  to  Alexandria,  and  is  building  eastward 
to  Natchez,  Miss.,  and  another  line  is  projected  to  cross  at  Alexandria.  Jefferson, 
Tex.,  at  the  head  of  navigation  of  Cypress  Bayou,  has  transportation  by  the  Mis- 
souri, Kansas  and  Texas  Railway,  in  addition  to  the  Texas  and  Pacific  Railway  men- 
tioned above.  The  Texarkana  and  Shreveport  Railroad  is  built  from  Texarkana  south 
34  miles  to  Kiblah,  Ark.  The  Kansas  City,  Pittsburg  and  Gulf  Railroad,  from  Kan- 
sas City,  Mo.,  to  Port  Arthur,  Tex.,  crosses  the  river  north  of  Texarkana  and  touches 
at  Shreveport.  During  the  year  the  construction  of  the  Shreveport  and  Red  River 
Valley  Railway,  from  Shreveport  down  the  left  bank  of  the  river  to  Coushatta,  La., 
was  commenced,  and  the  road  is  in  operation  from  Shreveport  to  Loggy  Bayou. 


W 2. 


IMPROVEMENT  OP  RED  RIVER  ABOVE  FULTON,  ARKANSAS. 


The  project  adopted  for  expenditure  of  funds  available  for  improve- 
ment of  this  part  of  Bed  Biver,  briefly,  was  as  follows : 


When  one  of  the  snag  boats  is  employed  near  Fulton,  it  is  proposed  to  continue 
operations  above  that  place  as  far  as  the  boat  may  be  able  to  work — to  mouth  of 
Kiamichi  River,  if  practicable— and  if  driven  out  by  a falling  river,  to  resume  opera- 
tions from  time  to  time,  as  circumstances  will  permit;  the  plan  being  that,  instead  of 
ceasing  snagging  operations  at  Fulton,  under  the  project  for  improving  Red  River 
from  Fulton  to  the  Atchafalaya,  they  shall  continue  above  that  place  until  the  appro- 
priation is  exhausted. 

The  U.  S.  snag  boat  G.  W.  Howell , M.  B.  Lydon,  master,  reached  Ful- 
ton March  22,  and  was  employed  in  the  river  above  that  place  until 
April  10, 1898.  Operations  extended  up  to  Spanish  Bluff,  10  miles  below 
Lanesport,  Ark.,  and  about  64  miles  above  Fulton.  Oscillations  of 
upper  Bed  Biver  are  so  rapid  that  boats  frequently  make  but  one  trip 
on  a rise,  and  have  to  regulate  traffic  by  the  quantity  and  duration  of 
rainfall.  When  the  Howell  reached  Spanish  Bluff  the  river  was  falling 
about  3 feet  a day,  and  it  was  inadvisable  to  continue  upstream,  for 
fear  of  being  detained  indefinitely,  awaiting  another  rise.  After  pass- 
ing below  the  Texarkana  and  Fort  Smith  Bailway  bridge,  the  stretch 
between  that  structure  and  Fulton  was  worked  over  the  second  time, 
and  the  Howell  then  returned  to  Shreveport,  La.,  reached  that  city 
April  11,  and  was  laid  up  in  Cross  Bayou. 

The  following  is  a summary  of  the  work  done  by  the  Howell  above 
Fulton,  March  22- April  9,  1898,  viz : 


Snags  pulled - 268 

Stumps  pulled  7 

Logs  removed  from  channel . - 294 

Shore  snags  cut - 19 

Jams  removed - 1 

Side  jams  removed 1 

Leaning  trees  cut - 5 

Money  statement. 

July  1, 1897,  balance  unexpended - - $3, 940. 44 

June  30, 1898,  amount  expended  during  fiscal  year 1, 300. 90 


July  1, 1898,  balance  unexpended . - 2, 639. 54 


The  appropriations  have  been  as  follows : 


By  act  of— 

August  5, 1886  

August  11,1888 

September  19, 1890 

July  13, 1892  .... 


$7,000 

3. 000 

2.000 

3,500 


By  act  of— 

August  18, 1894 
June  3, 1896 


$3, 500 
3,  000 


Total 


22,000 
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COMMERCIAL  STATISTICS. 


List  of  stern-wheel  steamboats  engaged  in  the  trade  during  the  fiscal  year. 


Name. 

Tonnage. 

Length. 

Breadth. 

Depth. 

Draft. 

Between — 

Round  trips.  J 

Light. 

Loaded. 

Feet. 

Feet. 

Feet. 

Ft.  In. 

Ft.  In. 

(Arthur  City  and  Kiamichi  River 

25 

Kingfisher 

27 

74.6 

16.1 

2.5 

1 0 

2 0 

\ Arthur  City,  Boggy  River,  and 

70 

G.  W.  Mayo 

124. 06 

109 

20 

2.5 

1 3 

3 0 

l Hunt  Ferry. 

Fulton  and  Little  River 

6 

Elk 

111.2 

153 

22 

4 

2 0 

4 0 

Fulton  and  Little  River 

2 

Summary  of  commerce  reported. 


Articles. 

1897-98. 

1896-97. 

T/iimhfvr ........... 

Tons. 

2, 780 
10, 000 
490 
2, 000 

Tons. 

Srw  1 ogg  ,.rr  r- ..................... 

12, 800 
2,  287 

TVT  iscullanenns  ......... 

Tntal  . ..  

15, 270 

15, 087 

Eatimn.tftd  vnlno 

$80,  000 

$52,  000 

The  river,  from  the  mouth  of  the  Kiamichi,  the  upper  limit  of  the  improvement,  to 
Fulton,  is  paralleled  by  a branch  of  the  Texas  and  Pacific  Railroad  from  Texarkana 
to  Paris,  Tex.,  connecting  at  the  latter  place  with  the  St.  Louis  and  San  Francisco 
Railway,  a branch  of  the  Atchison,  Topeka  and  Santa  Fe  system,  which  crosses  Red 
River  at  Arthur,  Tex.  The  Kansas  City,  Pittsburg  and  Gulf  Railroad  crosses  the 
river  about  ten  miles  north  of  Texarkana,  and  has  a branch  from  Wilton  to  White 
Cliffs,  Ark.,  on  Little  River,  a distance  of  7 miles,  and  the  St.  Louis,  Iron  Mountain 
and  Southern  Railway  crosses  at  Fulton,  Ark. 


W 3. 

IMPROVEMENT  OF  CYPRESS  BAYOU,  TEXAS  AND  LOUISIANA. 

The  funds  for  continuing  this  work  were  appropriated  u For  dredging 
and  removing  obstructions  and  straightening  channel  between  Jeffer- 
son, Tex.,  and  Shreveport,  La.”  A project  for  their  expenditure  was 
submitted  by  me  June  24, 1896,  but  was  not  approved  by  the  Secretary 
of  War  until  June  14, 1897,  and  notification  of  approval  did  not  reach 
me  until  June  22, 1897.  The  project  in  full  was  given  in  my  last  report. 
(Report  Chief  of  Engineers,  1897,  p.  1896.) 

Upon  receipt  of  notification  of  approval  of  project,  immediate  prepa- 
rations were  made  to  send  the  Bucyrus  elevator  dredge  to  Shreveport, 
so  that  it  should  reach  there  before  the  usual  protracted  period  of  low 
water  and  be  ready  to  cross  Albany  Flats  on  the  first  sufficiently  high 
stage  and  commence  work.  The  dredge  left  Vicksburg  June  25,  in  tow 
of  the  U.  S.  snag  boat  John  R.  Meigs , and  was  delivered  at  Shreveport 
July  5,  1897.  Ordinarily  the  lowest  stages  of  Red  River  are  to  be 
expected  during  the  latter  half  of  the  calendar  year,  though  there  have 
been  occasional  floods  as  late  as  July,  with  high  stages  late  into  August. 
When  the  dredge  reached  Shreveport,  J uly  5,  the  gauge  at  that  place 
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read  7.1  feet,  which  was  the  highest  stage  until  January  19, 1898,  and  for 
108  consecutive  days,  September  7-December  23,  the  stages  were  below 
zero  of  the  gauge.  Under  these  conditions  it  was  useless  to  try  to  get 
the  dredge  into  Soda  Lake,  and  it  was  laid  up  and  properly  cared  tor 

at  Shreveport.  _ , , . , , . 

After  completion  of  dredging  operations  in  Bed  River  at  Alexandria, 
La.,  in  September,  1897,  it  was  the  intention  to  transfer  Overseer 
Robert  Elflein  to  this  work  to  organize  a party  and  remove  the  worst 
stumps,  etc.,  in  the  channel  during  the  period  of  lowest  water,  prepar- 
atorv  to  using  the  dredge  when  the  stage  should  be  sufficient  to  cross 
Albany  Flats:  but  the  prevalence  of  yellow  fever  at  various  localities 
in  Mississippi  and  Louisiana,  and  consequent  difficulties  of  procuring 
and  moving  labor  and  of  shipping  supplies,  rendered  it  advisable  to 

defer  such  work.  _ . , 

In  January,  1898,  after  a rise  of  Red  River  set  m and  there  was  rea- 
sonable probability  of  getting  the  dredge  from  Shreveport  into  the 
lake,  preparations  were  made  to  begin  work.  The  U.  S.  snag  boat 
Columbia  was  transferred  from  the  work  at  Alexandria,  La.,  to  Shreve- 
port to  furnish  quarters  for  employees,  tow  the  dredge  from  point  to 
point  as  required,  and  to  do  light  snagging  along  the  route  from  Shreve- 
port to  Jefferson.  The  trip  of  the  Columbia  from  Alexandria  to  Shreve- 
port was  made  January  20-28,  1898,  the  master,  pilot,  and  engineer  of 
the  U.  S.  snag  boat  0.  G.  Wagner  having  been  transferred  for  the  tem- 
porary service,  and  a barge  having  been  towed  from  Alexandria  lor 
use  in  raising  and  lowering  the  dredge  conveyer. 

Overseer  Robert  Elflein,  who  repaired  the  Bucyrus  elevator  dredge 
and  is  familiar  with  its  operation,  was  transferred  from  the  fleet  at  Alex- 
andria, La.,  and  put  in  local  charge  of  the  dredge  and  snag  boat  at 
Shreveport  in  January,  to  make  such  repairs  and  alterations  as  were 
necessary,  and  to  be  ready  to  begin  work  at  the  first  opportunity. 
February  24-26  he  made  a preliminary  examination  of  the  water  route 
from  Shreveport,  La.,  to  Jefferson,  Tex.,  by  skiff,  and  reported  as  follows : 

United  States  Dredge  No.  2, 
Shreveport,  La.,  February  28,  1898. 

Major:  In  compliance  with  your  instructions  to  make  an  examination  of  Cypress 
bayou  and  lakes,  I have  the  honor  to  submit  the  following  report: 

On  my  return  from  Vicksburg  I hired  a crew  of  three  laborers, 
sions,  etc.,  from  fleet,  and  left  Shreveport  at  10  a m.  on  the  24th  instant.  Tw' elve 
Mile  Bayou  was  found  in  very  good  shape,  with  but  few  leaning  trees,  and  if  any 
ImpsXy  could  not  be  eee^Up  to  Albany  there  were  bn  , our  channel ^nags  m 
sight,  and  these  to  one  side.  There  was  no  water  at.  the  Gate  Posts.  ifle  stm 
had  to  be  poled  from  there  to  Georges  Landing,  about  1£  miles^  ^ Posts” 
that  a dredged  cut  across  the  first  sharp  point  m the  bayou  below  the  Gate  Posts 
or  Albany  cut  road  would  benefit  navigation.  The  length  would  about  100 yards 
and  depth  about  8 feet.  Good  water  was  found  from  Big  Willow  Pass  to  Jefferson, 
and  a small  steamer  could  navigate  between  those  points  at  the 
fact  I believe  if  I had  the  dredge  at  Mooringsport  I could  get  her  to  Jefferson.  I 
was’ told  the  lakes  and  bayou  were  swollen  by  recent  rains,  and  a 2-foot  fall  w 
noticeable  on  the  banks  of  the  bayou.  In  Ferry  Lake  I would  recommend  following 
the  bayou  channel,  making  a dredged  cut  across  bends,  wherever  it  can  be  don. e to 
shorten  the  distance,  and  taking  out  such  stumps  as  maybe  m the  wi ay , but ^his 
work  can  be  done  only  at  extreme  low  water.  The  Bois  d Arc  cut  should  he  extended 

several  hundred  yards  farther  downstream  to  connect  with  the  bayou  channel.  I 

believe  this  was  the  original  intention,  but  high  water  or  lack  of  funds  stopped  the 
work.  The  old  cut  has  filled  up  considerably,  and  should  be  dredged  at  places  t< 
o-ive  uniform  depth.  From  the  upper  end  of  Bois  d’Arc  to  Benton  no  work  is  neces- 
fary,  except  taking  out  a few  channel  snags,  and  there  is  a _deep, wide* 
plenty  of  water  at  all  times.  The  two  dredged  cuts  above  Benton  may to 
soraned  over  to  deepen  a little.  There  is  good  river  from  there  to  reach  below  bisco 
a kind  of  lump  held  together  by  roots.  The  stumps  have 
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been  cut  and  blasted  from  this  before,  and  it  shows  only  at  extreme  low  water.  The 
channel  across  Sisco  Lake  should  be  scraped  over  and  the  cut  stumps  dredged  out. 
These  stumps  have  been  cut  down  and  blasted  several  times,  but  the  bottom  nas 
washed  out  between  them  and  they  stick  up  again.  The  long  Burney  cut  needs 
scraping  over  to  deepen  where  it  has  filled  in ; also  the  Boone  and  Potato  bends  cuts. 
A number  of  sharp  points  between  Boone  Bend  and  Jefferson  should  be  eased  by 
dredging,  several  shoal  bars  removed  above  the  sawmill,  and  a cut  made  in  front  of 
Jefferson  from  the  landing  to  above  the  powder  magazine.  „ 

I respectfully  submit  the  following  plan  of  operations : To  tow  the  dredge  to  Jef- 
ferson, Tex.,  begin  dredging  at  the  landing  and  work  downstream.  Stumps  in  the 
channel  to  be  blasted  and  dredged  out.  Blasting  alone  will  not  remove  them,  i he 
numerous  sunken  sawlogs  in  the  upper  bayou  to  be  taken  out  also.  In  a number  of 
places  where  dredging  is  to  be  done  the  banks  will  have  to  be  cleared  ot  timber  to 
allow  the  dredge  conveyor  swinging  room.  For  this  work  I propose  to  hire,  from 
time  to  time,  laborers  by  the  day,  keeping  them  employed  only  so  long  as  their 
services  are  needed.  I can  not  see  where  a separate  chopping  party  could  be  worked 
to  advantage.  All  the  chopping  needed  can  be  done  by  laborers  employed  on  the 
drod  o[0 

While  the  dredge  is  at  work  within  3 miles  of  Jefferson,  care  will  have  to  be 
taken  not  to  let  her  get  caught  by  a low  stage,  and  should  the  bayou  fall  very 
rapidly,  it  will  be  well  to  leave  that  part  until  another  rise.  . 

I recommend  cutting  off  a portion  of  the  ballast  tank  of  the  dredge.  It  is  larger 
than  is  necessary,  and  2 feet  narrower  would  be  an  advantage  upon  the  small  bayou. 
1 may  have  to  take  it  off  altogether  to  get  through  the  Mooringsport  bridge  and 
some  of  the  narrow  cuts  in  the  bayou.  The  conveyor  ladder  will  have  to  be  put  in 
such  a shape  that  it  can  be  raised  nearly  perpendicular  to  clear  the  bank  timber 
when  moving  from  place  to  place.  As  it  now  is,  it  would  have  to  be  taken  down 
and  put  up  again  whenever  necessary  to  move,  and  the  belt  would  soon  wear  out  at 
the  splice  from  cutting  the  rivets  so  often.  I will  send  a drawing  and  requisition 
for  what  is  needed.  _ _ ,,  , . 

If  the  dredge  were  at  Jefferson  now,  good  work  could  be  done,  as  the  bayou  is  at 
just  the  right  stage  for  dredging. 

While  in  Jefferon  I met  Mr.  W.  T.  Atkins  and  others  interested  in  the  improve- 
ment of  Cypress  Bayou.  While  their  desire  for  locks  and  dams  is  still  uppermost, 
they  wish  for  the  present  to  get  navigation  between  Jefferson  and  Mooringsport  to 
connect  with  the  K.  C.,  P.  & G.  R.  R.  They  built  a small  hull  for  this  purpose,  but 
after  completion  it  did  not  pass  Government  inspection.  It  had  the  desired  effect, 
however,  for  they  got  a small  reduction  in  freight  rates. 

Very  respectfully,  your  obedient  servant, 

Robert  Elflein,  Overseer. 

Maj.  J.  H.  Willard, 

Corps  of  Engineers , U.  S.  A. 


The  improvement  of  Red  River  above  Shreveport,  which  has  caused 
the  bottom  to  scour  and  lower  as  much  as  15  feet  in  the  old  raft  region, 
and  the  extension  of  the  levee  system,  especially  on  the  right  bank, 
where  all  but  one  of  the  outlets  or  so-called  canals  have  been  closed, 
have  reduced  the  water  supply  of  Cypress  Bayou  and  the  lakes  to 
natural  drainage  of  their  basin,  except  when  Red  River  overflows  its 
banks  above  or  rises  very  high  at  Shreveport.  Albany  Flats  are  prac- 
tically bare  at  extreme  low  water,  and  the  fall  to  Shreveport  is  about 
30  feet,  so  that  it  requires  a high  stage  of  Red  River  in  conjunction  with 
a rise  of  the  bayou  to  get  the  dredge  across  the  flats  and  into  Sodo 
Lake. 

The  Weather  Bureau  office  at  Shreveport  receives  the  gauge  read- 
ings at  Fulton,  Ark.,  and  Arthur  City,  Tex.,  on  Upper  Red  River,  by 
telegraph  daily,  except  Sundays,  and  a close  watch  of  the  bulletins 
was  kept  by  the  local  overseer  at  Shreveport,  so  as  to  be  prepared  for 
the  first  rise.  April  3 he  made  a trip  to  the  u Gate  Posts,77  just  above 
Albany  Flats,  where  a steamboat  gauge  is  located  (Shreveport  gauge 
reading  12.5  feet,  rising),  but  found  the  stage  of  Sodo  Lake  a foot 
lower  than  when  he  passed  up  February  24  (at  which  time  the  Shreve- 
port gauge  read  7.5  feet).  The  color  of  the  water  showed  some  inflow 
from  Upper  Red  River,  but  it  was  not  sufficient  to  raise  the  surface  of 
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the  lake.  The  highest  stage  of  Red  River  on  the  gauge  at  Shreveport 
during  the  fiscal  year  was  15  feet  on  May  21,  1898.  The  local  overseer 
revisited  Albany  Flats  May  14  (Shreveport  gauge  reading  13  feet),  and 
again  May  18  (Shreveport  gauge  reading  14.5  feet),  but  found  no  per- 
ceptible difference  in  the  stage  from  that  observed  on  his  trip  of  April  3. 
The  following  table  is  of  interest  in  connection  with  this  matter: 

High-water  readings  of  gauge  on  Bed  Biver  at  Shreveport,  La. 


Fiscal  year. 

Date. 

Highest 

gauge 

reading. 

Authority. 

Feet. 

1 879  1 873 

25.5 

United  States  Signal  Service  gauge 

records. 

1873  1874  

27.9 

Do. 

1 874.  1 875  .... 

Apr. 22, 1875  ... 

25.8 

Do. 

1 875  1 87fi 

Apr.  11, 12, 1876  

31.5 

Do. 

1876  1877..... 

/July  28, 1876  

1 A/Tott  11  19  1 Q77 

31.9 

9Q  8 

\ Do. 

1877  1878 

( iviciy  i±,  i^j,  ioi«  ............. 

Jan.  31, 1878  

28.4 

Do. 

1878-1879  

May  16, 17, 1879  

24.9 

Do. 

1879  1880  

Apr.  4, 1880  

23.2 

Do. 

1880  1881  

Mar.  7, 1881 

27.3 

Do. 

1881  1889! 

Feb.  21, 1882 

31.4 

Do. 

1882-1883  

Mar.  11,12, 1883  

25.3 

Do. 

1883  1884 

/Feb.  27, 1884 

32.6 

| Do. 

1884-1885  

(.May  14, 1884  

May  11, 12, 1885  

32.  7 
30.5 

Do. 

1885  1886 

Apr.  29, 1886  

18.3 

Do. 

1886-1887  

Mar.  19, 1887  

18.4 

Do. 

1887  1888  

/Dec.  24,  25, 1887 

(May  19, 1888  

21.6 

30.3 

} Do. 

1888-1889  

Feb.  3, 1889 

31.9 

Do. 

1889-1890  

May  8, 1890  

34.7 

United  States  engineer  gauge  records. 

1890-1891  

Feb.  12, 13, 1891 

25.2 

Do. 

1891-1892  

May  28, 1892  

35.7 

Do. 

1892-1893  

Jan.  1,  2, 1893 

29.1 

Do. 

1893  1894  

A pr.  2, 1 894  

34.5 

Do. 

1894-1895  

,Tnnfl  30, 1 895 

12. 1 

Do. 

1895-1896  

July  29,  30, 1895  

30.3 

Do. 

1896-1897  

Apr.  11, 13, 1897  

24.1 

Do. 

1897-1898  

May  21, 1898 

15.0 

Do. 

It  will  be  seen  from  the  foregoing  that  in  the  fiscal  year  1897-1898 
Red  River  reached  the  least  height  at  Shreveport  in  the  twenty-six  years 
of  record,  with  exception  of  the  fiscal  year  1891-1895,  which,  however, 
was  followed  by  a flood  stage  in  July,  1895,  and  continued  high  water 
until  the  middle  of  August.  With  this  exception,  the  past  fiscal  year  is 
the  only  period  in  twenty-six  years  that  twelve  months  have  elapsed 
without  a stage  sufficient  to  enable  the  dredge  to  cross  Albany  Flats. 
While  the  stages  of  1886-1887  and  1887-1888  were  not  as  high  as  ordi- 
narily, the  conditions  at  that  time  were  different,  as  the  outlets  of  Upper 
Red  River  had  not  been  closed,  and  by  reference  to  my  reports  for  those 
years  it  will  be  seen  that  a steamboat  drawing  4 feet  navigated  Cypress 
Bayou  and  the  lakes. 

The  table  also  shows  that,  while  the  highest  stages  may  be  expected 
at  any  time  from  January  to  July,  inclusive,  they  occurred  most  fre- 
quently in  the  months  of  April  and  May,  or  fourteen  times  in  twenty- 
six  years,  and  that  the  relation  by  months  is  as  follows : January  twice, 
February  three  times,  March  three  times,  April  seven  times,  May  seven 
times,  June  twice,  and  July  twice. 

Since  January  the  following  repairs  of  the  plant  to  be  used  upon  this 
work  have  been  made  at  Shreveport,  La. : Upon  the  elevator  dredge  a 
new  spud  was  framed  and  prepared,  boiler  tubes  were  scraped,  the  bal- 
last tank  was  cut  back  20  inches;  four  wrought-iron  hinges,  weighing 
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245  pounds,  were  made  and  fitted  in  the  conveyor  ladder,  so  that  it 
could  be  raised  without  loss  of  time  when  the  dredge  should  be  moving 
from  place  to  place  in  the  narrow  channel  of  the  bayou;  the  exhaust 
pipe  of  swinging  and  conveyor  engines  was  changed  to  exhaust  into 
the  smokestack,  to  create  sufficient  draft  at  times  when  compelled  to 
use  wood  as  fuel,  and  the  exposed  ironwork  showing  signs  of  rust  was 
repainted  from  time  to  time.  To  relieve  a continual  strain  on  the  for- 
ward end  of  the  dredge,  an  old  sectional  dock,  which  had  been  used  for 
repairing  bottom  of  the  snag  boat  Howell , was  calked  and  placed  under 
the  bucket  ladder,  which  was  then  lowered  upon  deck,  lightening  the 
draft  about  10  inches.  Upon  the  snag  boat  Columbia  new  arms,  braces, 
and  buckets  were  made  and  put  into  the  wheel;  new  gaskets  were  fitted 
in  caps  and  joints  of  engines  and  pumps;  boiler  flues  were  cleaned  and 
the  furnace  repaired;  a capstan  was  set  up,  fitted  in  place,  and  steam 
connections  with  boiler  made;  the  supply  pipe  of  donkey  pump  was 
changed  to  discharge  into  boiler  through  the  heater;  cabin  bulkheads 
were  scrubbed  and  the  roof  painted,  and  the  boiler  casing,  breeching, 
and  drums  were  repainted.  The  boats  were  kept  securely  moored  and 
pumped  out,  and  such  minor  repairs  as  were  needed  from  time  to  time 
for  proper  care  and  preservation  of  the  plant  were  attended  to  promptly. 

If  there  should  be  no  high  stage  during  July,  the  gauge  records  of  the 
past  twenty-six  years  show  that  none  may  be  expected  before  next  Janu- 
ary. In  such  event  it  is  proposed  to  organize  a party,  under  supervision 
of  Overseer  Elflein,  to  work  over  the  route  between  Jefferson  and  Shreve- 
port during  the  period  of  lowest  water,  blowing  up  and  destroying  stumps 
and  logs  in  the  channel,  felling  leaning  trees,  etc. 

Money  statement. 


July  1,  1897,  balance  unexpended $14, 567. 75 

June  30,  1898,  amount  expended  during  fiscal  year 3, 525. 57 


July  1,  1898,  balance  unexpended 11,  042. 18 

July  1,  1898,  outstanding  liabilites 19. 11 


July  1,  1898,  balance  available 11, 023. 07 

The  appropriations  for  Cypress  Bayou  and  the  lakes  have  been  as 
follows : 

By  act  of — 

June  10, 1872 $10,000.00 

March  3,  1873 50,000.00 

August  14,  1876 13,  000.  00 

June  18,  1878  15,  000. 00 

March  3,  1879 6, 000. 00 

August  5,  1886 18, 000.  00 

August  11,  1888  (allotted  from  appropriation  for  Red  River) 5,  000. 00 

September  19,  1890,  for  survey 10, 000. 00 

July  13,  1892,  for  survey 2,  000. 00 

July  13,  1892  (allotted  from  appropriation  for  Red  River) 1,  701.  33 

August  18,  1894 „ 10,  000. 00 

June  3,  1896  5,  000. 00 


Total 145,701.33 


COMMERCIAL  STATISTICS. 


There  was  no  navigation  between  Shreveport  and  Jefferson  during  the  year. 
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W 4- 

IMPROVEMENT  OF  OUACHITA  AND  BLACK  RIVERS,  ARKANSAS  AND 

LOUISIANA. 

Operations  in  tliese  rivers  during  the  fiscal  year  ending  J une  30, 1898, 
were  continued  as  follows : 

GENERAL  IMPROVEMENT. 

The  U.  S.  snag  boat  0.  G.  Wagner , Watkins  Decker,  master,  was 
moved  from  Monroe  to  Columbia,  La.,  July  6-8,  1897,  to  get  below  the 
numerous  bars  in  that  stretch  before  the  season  of  lowest  water.  After 
overhauling  and  repairing  machinery,  operations  for  removal  of  obstruc- 
tions to  navigation  were  resumed.  August  2-5  work  was  carried  up  to 
Rutland  Bar,  where  the  boat  turned  back  on  account  of  the  low  stage. 
August  6-30  it  continued  down  to  Trinity,  removing  obstructions  in 
the  channel,  cutting  and  destroying  shore  snags,  stumps,  and  trees  along 
the  banks,  and  repairing  the  dam  at  Catahoula  Shoals.  The  work 
required  was  not  so  heavy  as  in  former  years,  as  there  was  little  cur- 
rent in  Lower  Ouachita  last  high  stage  to  cut  away  banks  and  bring 
obstructions  into  the  channel.  The  dam  at  Catahoula  Shoals  was 
repaired  and  strengthened  at  the  place  where  the  breach  occurred  in 
November,  1896.  The  section  was  enlarged  with  earth  and  protected 
on  the  crown  and  upper  face  by  a layer  of  riprap,  stone  for  the  purpose 
having  been  obtained  near  by.  The  current  is  causing  a fill  above  and 
below  the  dam,  constantly  strengthening  the  structure. 

August  31  the  Wagner  ran  to  mouth  of  Black  River,  and  was  employed 
between  the  mouth  and  Trinity  until  September  22.  All  channel  snags 
that  could  be  located  were  removed,  and  the  following  landings  were 
cleared  of  obstructions  at  request  of  the  steamboat  interest,  viz:  Pal- 
metto, Emerson,  Beards,  Calhoun,  Hardscramble,  Lost  Bend,  Flowery 
Mound,  Magnolia,  Oakland,  Enterprise,  George  Cross,  Newhope,  Rabbs, 
Prosperity,  Monterey,  Workinger  Bayou,  Egypt,  Willow  Grove,  Wilson, 
Lismore,  Norma,  Normandy,  Gaynor,  Moss  Grove,  Emily,  Lower  and 
Upper  Eutaw. 

September  23-October  18  the  Wagner  was  laid  up  at  Tensas  Point, 
the  crew  having  been  transferred  for  temporary  service  in  Tensas 
River.  October  19-31  Black  River  from  Trinity  to  its  mouth  was 
worked  over  again,  the  stage  having  been  2J  to  3 feet  lower  than  when 
the  previous  work  was  done  in  September,  and  the  gauge  at  Jonesville 
reading  below  1 foot  the  entire  period.  But  2 feet  depth  was  found  on 
Nicholia  and  Kincaid  bars,  and  lines  had  to  be  laid  to  pull  across. 
Between  Monterey  and  Magnolia  landings  the  boat  was  employed  for 
a week  removing  obstructions  from  the  bottom  of  the  river.  In  this 
short  stretch  of  about  3 miles  142  snags  and  13  stumps  were  destroyed. 
Some  of  the  snags  were  very  long  and  reached  across  the  channel. 
This  has  been  considered  the  worst  obstructed  place  in  Black  River  at 
low  stages,  but  was  worked  over  so  thoroughly  that  it  should  cause  no 
further  danger  to  navigation.  Below  Magnolia  dangerous  stumps  were 
removed  from  the  channel  above  Lost  Bend  Landing,  and  snags  at 
Hardscramble,  bend  below  Beards,  McDonald,  Gillespie,  and  Wild 
Cow  landings.  November  1 the  Wagner  was  transferred  to  work  in 
Red  River. 
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The  following  is  a summary  of  the  work  done  by  the  T Vagner  between 
Rutland  Bar  and  Red  River  August  2-October  31,  1897,  viz: 

Snags  pulled  and  destroyed - 595 

Stumps  pulled,  cut,  and  destroyed 522 

Logs  destroyed - 1 

Shore  snags  cut - 243 

Leaning  trees  cut  and  destroyed 1‘ 

Repaired  dam  at  Catahoula  Shoals. 

A party  equipped  with  axes,  saws,  tackle,  explosives,  etc.,  was  organ- 
ized by  Overseer  J.  R.  Vaughan  the  early  part  of  July,  1897,  for  work 
during  low  stages  of  the  upper  river.  Operations  commenced  July  14 
at  Ohampagnolle,  Ark.,  at  which  place  the  quarter  boat  had  been  left 
by  the  survey  party,  by  whom  it  had  been  used  the  preceding  month. 
By  taking  advantage  of  a slight  rise  July  19-24  the  quarter  boat  was 
cordeled  upstream  above  the  shoals  to  Camden,  Ark.  From  the  latter 
date  to  December  21  work  was  carried  down  to  Monroe,  La.,  167^  miles. 
For  105  miles,  to  Lapile  Landing,  Ark.,  the  river  was  much  obstructed 
by  tree  slides,  caving  banks,  leaning  timber,  etc.,  and  by  logs,  snags, 
fallen  trees,  and  stumps  in  the  channel,  the  obstructions  in  the  channel 
having  caused  frequent  formation  of  bars  by  deposits  of  sand  and  gravel 
against  and  over  them.  The  stretch  below  Lapile  to  Lonewa,  La.,  about 
46  miles,  had  been  worked  over  the  latter  part  of  1896,  and  but  few  new 
obstructions  had  been  brought  in  since. 

Operations  consisted  of  cutting  or  destroying  leaning,  sliding,  and 
caving  trees,  logs,  and  stumps  along  the  banks,  and  removing  channel 
and  shore  snags,  tree  slides,  logs,  stumps,  etc.,  in  the  river.  Wherever 
practicable  obstructions  were  chopped  or  sawed  up,  but  when  this  was 
difficult  they  were  hauled  out  with  blocks  and  tackle  or  destroyed  with 
explosives.  Bars  were  cleared  of  obstructions,  and  snags  and  logs 
embedded  in  the  bottom  were  blown  up  and  removed  thoroughly. 
Where  the  banks  were  caving  the  heavy  growth  of  timber  was  felled 
and  removed  for  some  distance  back  from  the  river.  The  stages  were 
near  extreme  low  water  the  greater  portion  of  the  time,  greatly  facili- 
tating work  in  the  channel. 

November  11,  when  near  the  mouth  of  Bayou  Bartholomew,  the  party 
was  transferred  for  temporary  service  in  that  stream  until  December  6, 
1897,  when  it  returned  to  the  Ouachita. 

The  following  is  a summary  of  the  work  done  by  this  party  in  Oua- 
chita River  July  14-December  21, 1897,  viz: 


Channel  snags  cut  and  destroyed 12,  730 

Shore  snags  cub  and  destroyed - 1,  963 

Logs  cut  and  destroyed 4,  216 

Stumps  cut  and  destroyed 2,  005 

Leaning  trees  cut  and  destroyed 5, 194 

Trees  girdled 786 

Square  yards  willows  and  brush  cut 31,  993 


Wreck  removed,  viz,  Steamer  Caddo , below  Miller  Bluff,  Arkansas. 

Brush  wing  dams  built  - 3 

SURVEY. 

Field  work  on  the  Upper  Ouachita  was  suspended  at  Ohampagnolle, 
Ark.,  July  1, 1897,  and  the  survey  party  was  disbanded,  with  exception  of 
employees  required  for  office  work,  who  returned  to  Vicksburg  July  2. 

July  6-24  precise  levels  were  run  by  Asst.  Engineer  W.  II.  Polk 
between  Bonita,  La.,  on  Houston,  Central  Arkansas  and  Northern 
Division  of  the  Missouri  Pacific  Railway,  to  Lindgrove,  on  Bayou  Bar- 
tholomew, thence  down  the  bayou  to  its  mouth,  and  there  connected 
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with  the  line  along  Ouachita  River  at  precise  reference  point,  “Parke- 
ville.”  The  line  was  carried  down  the  left  bank  of  the  bayou,  following 
the  roads  and  cutting  off  some  of  the  larger  bends,  to  the  lower  end  of 
Alexandria  Place,  where  it  crossed  to  the  right  bank  and  followed  roads 
which  gave  the  shortest  distance  to  the  mouth  without  cutting  off  too 
much  of  the  stream  at  a time.  Three  temporary  gauges  were  set  up  on 
Bayou  Bartholomew  between  Lindgrove  and  the  mouth.  On  comple- 
tion of  this  work  the  precise  level  party  returned  to  Bonita,  from  which 
point  a line  to  Greenville,  Miss.,  was  run  July  28-September  17.  This 
line  followed  the  Houston,  Central  Arkansas  and  Northern  Railroad 
from  Bonita,  La.,  to  McGehee,  Ark.,  where  an  approximate  connection 
was  made  with  United  States  Coast  and  Geodetic  Survey  precise  bench 
mark  aG”  (a  copper  bolt  leaded  into  face  of  a chimney  which  had  been 
wantonly  destroyed).  From  McGehee  levels  were  continued  to  Trippe 
Junction,  and  thence  along  the  Warren  branch  to  the  Mississippi  River 
at  Arkansas  City,  Ark.,  where  connections  were  made  with  the  Coast 
and  Geodetic  Survey,  Mississippi  River  Commission,  and  United  States 
Engineer  benches.  A side  line  was  run  westward  over  the  Warren 
branch  from  Dermott  to  Baxter,  Ark.,  on  Bayou  Bartholomew,  where  a 
gauge  was  established  and  high  and  low- water  elevations  obtained. 
Precise  benches  were  established  at  all  regular  passenger  stations,  at 
several  flag  stations,  and  one  near  the  Arkansas  and  Louisiana  line. 
Temporary  gauges  were  set  at  Parkdale  and  Morrell,  Ark. 

September  4-6  a river  crossing  was  made  just  below  Arkansas  City, 
Mississippi  River  Commission  precise  bench  mark  84  and  stone  line 
bench  ^ having  been  tied  in,  and  the  line  was  continued  down  the 
levee  on  east  bank  of  Mississippi  River,  closing  on  Coast  and  Geodetic 
Survey  precise  bench  mark  1,  at  Greenville,  Miss. 

In  September,  1897,  Surveyor  William  R.  Neely  was  sent  to  Monroe, 
La.,  to  measure  low-water  discharge  with  instructions  to  continue  by 
rail  to  Choudrant,  La.,  and  make  a reconnoissance  of  the  road  to  Bayou 
D’Arbonne  with  a view  to  connecting  the  Red  River  survey  precise 
bench  at  Choudrant  with  a bench  set  near  Cox  Ferry  during  the  survey 
of  bayous  D’Arbonne  and  Corney  in  1883  for  the  purpose  of  recovering 
points  of  that  survey  and  combining  the  information  with  the  survey 
of  Ouachita  River.  The  reconnoissance  was  made,  but  the  outbreak 
of  yellow  fever  near  Vicksburg  and  ensuing  quarantine  restrictions 
upon  travel,  etc.,  prevented  any  leveling  until  cold  weather. 

December  7 a precise  level  party  under  Surveyor  Neely  was  sent  into 
the  field.  As  the  preliminary  examination  had  disclosed  the  fact  that 
the  hilly  country  between  Choudrant  and  the  D’Arbonne  would  make 
leveling  difficult,  that  route  was  abandoned  and  levels  were  run  from 
Farmerville  to  Cox  Ferry,  on  Bayou  D’Arbonne,  tying  in  a bench  of 
the  1883  survey  and  one  high-water  mark,  and  establishing  a permanent 
bench ; then  from  Farmerville  to  Scott  and  Stein  bluffs,  on  the  Corney, 
where  permanent  bench  marks  were  set  and  an  additional  high-water 
mark  connected  with;  and  then  easterly  to  Ouachita  River,  where  they 
terminated  on  a bench  of  Ouachita  River  survey,  near  Port  Union,  La. 
This  work  was  completed  January  6,  and  the  party  returned  to  Vicks- 
burg and  was  disbanded  the  following  day. 

December  10,  1897-February  3, 1898,  precise  levels  were  run  by  a 
party  under  Asgt.  Engineer  W.  H.  Polk  from  a bench  of  the  Red  River 
survey,  at  Rayville,  La.,  at  the  junction  of  the  Vicksburg,  Shreveport 
and  Pacific  Railroad  and  the  New  Orleans  and  Northwestern  Railway, 
southward  along  the  line  of  railway  to  Concordia,  La.,  at  the  junction 
of  the  New  Orleans  and  Northwestern  Railway  and  the  Natchez,  Red 
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River  and  Texas  Railroad,  connecting  near  Concordia  with  the  line  of 
precise  level  run  in  1893  from  Yidalia,  La.,  on  Mississippi  River  oppo- 
site Natchez,  to  Jonesville,  on  Black  River.  This  line  is  between  Boeuf 
River  on  the  west  and  Bayou  Magon  and  Tensas  River  on  the  east, 
crossing  the  latter  at  Clayton,  La.,  about  miles  from  Concordia. 

Work  at  the  office  during  the  year  was  pushed  as  rapidly  as  possible, 
the  following  being  a review  of  what  was  done: 

Field  computations  in  note  books  of  every  class  were  checked.  Lati- 
tudes and  departures  were  computed  for  traverse  line,  and  checked  by 
comparison  with  field  computation.  Azimuths  of  permanent  reference 
lines  were  reduced,  each  to  the  meridian  passing  through  the  permanent 
reference  point  marking  one  end  of  its  line.  Other  azimuths  were  cor- 
rected for  each  meridional  convergence  of  one  minute. 

Precise  levels  on  the  Ouachita  and  side  lines  on  bayous  D’Arbonne 
and  Bartholomew,  and  from  Rayville  to  Concordia,  were  reduced  and 
the  results  tabulated.  Ordinary  levels  were  reduced  and  the  results 
adjusted  to  agreement  with  precise  levels  at  points  common  to  both. 
Topographical  levels  were  reduced  and  adjusted  to  agreement  with 
ordioary  levels  at  points  common  to  both. 

Hydrography  notes  were  reduced  by  referring  bottom  to  datum  plane 
of  survey  and  cross-river  distances  to  channel  sounding.  From  Cam- 
den to  mouth  of  Black  River  cross  sections  have  been  completed  from 
top  bank  to  top  bank  by  compiling  the  topographical  elevations  taken 
in  the  prolongation  of  sounding  ranges.  Observed  water  surfaces  have 
been  reduced  to  low  water  of  1898  by  means  of  stage  changes  indicated 
by  the  gauges,  temporary  and  permanent.  Discharge  and  sediment 
observations  have  been  reduced.  All  available  data  respecting  perma- 
nent gauges  on  the  Ouachita,  both  those  now  in  use  and  those  discon- 
tinued, have  been  compiled  and  results  tabulated. 

Levels  of  the  surveys  of  Ouachita  River  of  1871  and  1873  have  been 
reviewed  and  an  adjustment  made  for  discrepaucies  found  at  benches 
common  to  both,  or  at  benches  of  either  touched  on  by  the  survey  of 
1895-1897.  Observed  water  surfaces  of  1871  and  1873  were  adjusted 
in  the  light  of  the  above  general  adjustment  reduced  to  low  water  of 
1871  and  1873,  respectively,  and  referred  to  datum  of  the  survey  of  1895- 
1897.  River  distances  by  surveys  of  1871  and  1873  have  been  adjusted 
to  agreement  with  corresponding  distances  of  the  late  survey.  Channel 
soundings  and  observed  water  surfaces  of  1871  and  1873,  with  their 
adjusted  river  distances,  were  tabulated  as  a basis  for  profiles  of  river 
for  those  years.  Notes  of  Bayou  D’Arbonne  survey  (1883)  have  been 
reviewed,  and  levels  adjusted  for  the  discrepancy  disclosed  by  precise 
level  connections  with  initial  bench  of  that  survey  at  Monroe,  La.,  and 
with  a bench  at  Cox  Ferry,  near  upper  limit  of  survey.  Channel  bot- 
tom was  referred  to  Cairo  datum,  observed  water  surfaces  reduced  to 
low  water  of  1883,  and  the  reduced  elevations  referred  to  Cairo  datum 
and  results  tabulated  as  basis  for  a profile. 

A general  subjective  index  of  all  data  determined  by  the  survey  of 
1895-1897  was  made,  and  is  a resume  of  results,  so  that  any  data 
required  for  publication  can  be  easily  compiled. 

Field  sheets  of  the  1895-1897  surveys,  Camden,  Ark.,  to  mouth  of 
Black  River,  Louisiana,  were  plotted  in  pencil  during  progress  of  field 
work  and  have  been  verified,  omissions  supplied,  inked,  and  lettered. 
These  maps  are  executed  on  tracing  linen,  scale  of  1:10,000.  The 
sheets  are  23.6  inches  by  31.5  inches,  and  are  56  in  number.  Twenty- 
four  sheets  have  all  topographical  signs  filled  in;  8 show  the  leading 
topographical  features,  and  the  remainder  are  in  outline.  An  index 
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map,  scale  1 : 200,000,  is  to  be  made.  A profile  showing  right  and  left 
top  banks,  channel  bottom,  low  water  of  1896  and  high  water  of  1682, 
Camden  to  mouth  of  Black  River,  as  determined  by  surveys  of  1895- 
1897,  has  been  plotted  to  scales  of  1 : 100,000  horizontal  and  1 : 100  ver- 
tical, in  8 sheets  of  the  size  above  noted.  Originals  have  been  traced 
and  10  sets  of  blue-print  copies  taken. 

Profiles  showing  channel  bottom  and  low-water  lines,  Camden,  Ark., 
to  Jonesville,  La.,  as  determined  by  surveys  of  1871  and  1873,  have  been 
plotted  to  same  scales  as  above,  and  traced  on  7 sheets  of  the  usual  size. 
A profile  showing  channel  bottom  and  low- water  line  of  bayous  D Ar- 
bonne  and  Corney,  from  mouth  of  former  to  a point  4 miles  above  mouth 
of  latter,  as  determined  by  Major  Miller’s  survey  of  1883,  has  been 
plotted  to  scales  uniform  with  the  preceding,  in  one  sheet. 

Cross  sections  of  the  Ouachita  from  Camden  to  mouth  of  Black  River, 
as  determined  by  surveys  of  1895-97,  have  been  plotted  to  scales  of 
1:2,000  horizontal,  1:200  vertical,  on  70  sheets,  each  19.7  inches  by 
31.5  inches. 

Distances.  Miles. 

Head  of  survey,  3f  miles  above  Camden,  to  Red  River - 354 

PamHAn  Ark  to  Jonesville,  La.,  at  head  of  Black  River : 

Mouth  of  D’Arbonne  to  upper  limit  of  Major  Miller's  levels,  1883  (limits  ol 

profile) - * 

Attention  is  invited  to  the  appended  report  of  Assistant  Engineer 
T.  C.  Thomas,  who  has  had  local  charge  of  this  survey,  which  contains 
a recapitulation  of  the  work  done,  methods  employed,  etc. 

As  stated  in  former  reports,  a rapid  survey  of  Ouachita  River  from 
Trinity,  La.,  to  Camden,  Ark.,  was  made  in  1871,  onwhich  estimates  were 
submitted  for  stone  and  composite  locks.  The  project  was  approved 
and  timber  for  two  locks  delivered  under  contract;  but,  after  review  of 
the  survey  notes  by  a board,  a resurvey  was  ordered.  Captain  (now 
Lieutenant- Colonel)  Benyaurd  was  placed  in  charge  of  the  district 
including  Ouachita  River  in  1873,  and  a new  survey  was  made  under 
his  direction.  Parties  were  organized  in  May,  1873,  reorganized  twice, 
after  much  difficulty  and  delay,  and  the  survey  began  at  Camden  June 
22  and  ended  at  Trinity  December  17,  1873.  Captain  Benyaurd  sub- 
mitted alternative  estimates  for  locks  and  dams,  but,  after  haying  given 
close  personal  study  of  details,  advised  against  a project  for  slack  water 
at  that  time.  I have  gone  over  all  of  the  notes  of  1871  and  1873  myself, 
and,  since  benches  of  both  surveys  have  been  found  and  connected  with 
our  precise  level  system,  I am  constrained  to  the  opinion  that  the  IcycIs 
of  1871  were  better  than  those  which  followed  in  1873.  On  the  other 
hand,  the  topography  and  hydrography  of  1873  were  superior  to  1871, 
and  fit  in  very  well  with  our  work. 

The  present  survey  is  much  broader  in  scope  than  its  predecessors, 
having  in  view  the  extension  of  slack  water  in  the  tributaries  and  not 
in  Ouachita  River  alone,  thus  creating  a system,  if  the  project  be  feasi- 
ble, for  the  main  river.  For  this  reason  I had  precise  levels  run  from 
benches  on  Ouachita  River  to  the  bench  of  1883  on  Bayou  D Arbonne, 
by  which  the  Y levels  of  that  year  may  be  used.  For  similar  reasons 
precise  levels  were  run  between  Lindgrove  and  mouth  of  Bayou  Bar- 
tholomew, and  from  Rayville  down  between  Boeuf  River  and  Bayou 
Macon  and  Tensas  River.  From  such  maps  as  we  have  been  able  to 
get  I hope  to  make  rapid  surveys  of  all  those  tributaries,  to  detm*mme 
the  lengths  that  may  be  pooled  in  them  according  to  pool  heights  at 
the  junctions  with  Ouachita  River.  I have  reconnaissance  maps  of 
Bayou  Bartholomew  and  Boeuf  River,  and  map  of  the  survey  of  Bayou 


APPENDIX  W — REPORT  OF  MAJOR  WILLARD. 


1599 


D’Arbonne  made  in  1883,  on  scale  1:10,000,  and  am  planning  to  put 
Tensas  River  and  Bayou  Ma§on,  and  probably  Saline  River,  Arkansas, 
on  the  same  scale  from  the  large  maps  of  the  General  Land  Office  (scale 
1: 31,680).  With  these  in  hand  small  parties  can  make  rapid  progress 
with  compass  and  y level. 

It  is  very  important  to  run  out  side  channels  in  the  low  lands,  to 
avoid  the  risk  of  flanking  or  opening  of  new  channels,  and  to  determine 
where  each  dam  should  be  put  to  prevent  such  mishap.  As  a large  part 
of  the  low  country  is  wilderness,  progress  will  be  difficult  and  slow. 

When  first  called  upon  to  report,  with  a view  to  improving  Ouachita 
River  by  locks  and  dams,  I thought,  from  the  information  then  at  hand, 
that  it  might  be  possible  to  give  slack  water  from  Trinity  to  Camden  by 
means  of  five  movable  dams,  but  the  results  of  the  present  survey  are 
not  favorable  to  such  a project.  I have  plotted  the  longitudinal  profile 
of  the  river  from  above  Camden  to  Red  River  on  vertical  scale  1 : 100 
and  horizontal  scale  1 : 500,000,  showing  bottom,  high  water,  low  water, 
and  right  and  left  banks,  on  a single  sheet  of  convenient  size,  and  I 
find  that  two  points  are  indicated  where  dams  must  be  placed,  whether 
the  system  should  permit  few  or  require  many  dams,  viz,  (1)  at  Cata- 
houla Shoals,  above  Trinity  and  below  mouth  of  Boeuf  River,  and  (2) 
at  the  Rock  Row,  below  mouth  of  Bayou  Bartholomew.  At  both  points 
there  is  a very  decided  fall  of  the  low-water  line,  and  above  Rock  Row 
there  is  a territory  known  as  “The  Overflow,”  where  the  banks  on  both 
sides  for  a distance  of  some  40  kilometers  (say  25  miles)  are  so  low  as 
to  be  overflowed  at  mid  stages,  and  it  is  probable  that  a dam  that 
should  create  a pool  through  this  reach  no  higher  than  mid  stage  would 
be  the  pretext  for  damage  suits  far  in  excess  of  the  value  of  the  lands. 
On  the  other  hand,  if  a high  dam  at  Rock  Row  is  feasible  and  desirable, 
these  same  lands  should  be  bought  and  used  as  reservoirs.  In  either 
case  it  will  be  necessary  to  make  a careful  topographical  survey  of  “The 
Overflow”  region. 

I wish  to  make  so  complete  a survey  that  there  shall  be  no  doubt 
about  the  final  conclusions,  whatever  they  may  be,  and  to  leave  so  many 
permanent  reference  points  and  the  notes  in  such  shape  that  another 
survey  shall  not  be  needed. 

During  the  coming  season  the  reconnaissances  will  be  made  and  the 
additional  information  sought,  should  nothing  occur  to  prevent.  There 
is  some  uneasiness  felt  lest  yellow  fever,  which  paralyzed  work  last 
year,  may  break  out  again,  and  therefore  it  is  proposed  to  start  the 
parties  as  soon  as  practicable.  Field  work  will  be  facilitated  by  the 
fines  of  precise  levels,  especially  those  lately  run. 

A report  on  present  information  would  not  be  satisfactory  to  anyone. 
If  adverse,  the  people  who  had  hoped  for  slack-water  navigation  would 
have  just  cause  to  complain  of  insufficient  information,  and  if  favor- 
able the  United  States  might  become  involved  in  enormous  expendi- 
tures, perhaps  only  to  end  in  a disgraceful  failure.  I think,  however, 
that  it  is  feasible  to  make  a slack- water  system  by  means  of  movable 
dams,  probably  not  exceeding  eight  in  number,  between  Trinity  and 
Camden,  570  kilometers  (354  miles),  that  shall  give  a navigable  depth 
of  not  less  than  2 meters,  say  feet,  to  Camden,  and  not  less  than  1 
meter,  say  3 feet  +,  for  30  to  40  kilometers,  say  20  to  25  miles,  in  each 
tributary,  without  raising  the  general  flood  line  or  endangering  the 
country  more  than  with  the  present  open  river.  The  success  on  Big 
Sandy  River,  and  the  development  of  other  forms  of  movable  dam 
besides  the  Chanoine  system,  are  my  chief  reasons  for  this  opinion. 
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ESTIMATES. 


Completing  survey $70,000 

Quarter  boats  for  chopping  parties 5?  000 

Outfit,  tools,  and  repairs 2,500 

Expenses  of  snag  boats 25,  000 

Expenses  of  chopping  parties . 10,000 

Expenses  of  dredges 5,  000 

Administration,  transportation,  gauges,  etc  2,500 


Total 120, 000 

Money  statement. 

July  1,  1897,  balance  unexpended $46,  812. 95 

June  30,  1898,  amount  expended  during  fiscal  year 26,  064.  63 


July  1,  1898,  balance  unexpended 20,  748. 32 

July  1,  1898,  outstanding  liabilities 61.19 


July  1,  1898,  balance  available 20, 687. 13 


f Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J une  30, 1900  120,  000.  00 
< Submitted  in  compliance  with  requirements  of  sections  2 of  river  and 
[ harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

The  amounts  expended  during  the  year  and  balances  July  1,  1898, 
are  as  follows : 


Allotments. 

Expended 

during 

year. 

Balances 
July  1, 
1898. 

For  general  improvement,  care  of  plant,  etc 

$10, 185. 52 
15,  879. 11 

$973. 79 
19,  774.  53 

For  survey 

Total 

26, 064. 63 

20,  748. 32 

The  appropriations  have  been  as  follows : 


Date  of  act. 


Locality. 


Amount. 


Mar.  3,1871 

Do 

June  10, 1872 

Do 

Mar.  3,1873 
Aug.  14, 1876 
June  18, 1878 
Mar.  3, 1879 
June  14, 1880 
Mar.  3, 1881 
Aug*  2, 1882 
J uly  5, 1884 
Aug.  5,1886 
Aug.  11, 1888 
Sept.  19, 1890 
July  13,1892 
Aug.  18, 1894 

June  3, 1896 


Between  Arkadelphia,  Ark.,  and  Louisiana  State  line 

Between  Arkansas  State  line  and  Trinity,  La 

Between  Arkadelphia,  Ark.,  and  Louisiana  State  line 

Between  Arkansas  State  line  and  Trinity,  La 

do 

Between  Camden,  Ark.,  and  Trinity,  La 

do 

do 

do 

do 

do 

Between  Camden,  Ark.,  and  mouth  of  Black  Biver,  Louisiana 

do 

do 

do 

do 

Between  Camden,  Ark.,  and  mouth  of  Black  River,  Louisiana,  including 

survey 

Between  Camden,  Ark.,  and  mouth  of  Black  River,  Louisiana,  and  for  com- 
pletion of  survey , ... 


$25, 000 
26,  000 
60,  000 

40. 000 
60,  000 
12,  000 
10,  000 
10,  000 

8,  000 
12,  000 
12,  000 
15,  000 
17, 500 

20. 000 
15,  000 

40. 000 

50,  000 

70. 000 


Total 


502, 500 


COMMERCIAL  STATISTICS. 

During  the  fiscal  year  1898  Black  and  Ouachita  rivers  were  navigable  for  regular 
New  Orleans  boats  to  Camden,  Ark.,  during  the  greater  part  of  the  period  Decem- 
ber 22-June  30.  To  Monroe,  La.,  there  was  navigation  for  small  boats  the  entire 
year.  Steamboat  men  say  it  was  the  best  boating  season  ever  known. 
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List  of  steamboats  engaged  in  the  trade  during  the  fiscal  year. 


Draft. 

00 

Name. 

Class. 

Tonnage. 

Length. 

Breadth. 

Depth. 

Light. 

Loaded. 

Between — 

£ 

•d 

! 

« 

© 

bD 

§ 

t n 

cn 

03 

Pn 

457.45 

Feet. 

189 

Feet. 

38 

Feet. 

6.5 

Ft.  In. 
4 0 

Ft.  In. 
9 6 

New  Orleans  and 

16 

2,187 

wheel. 

Monroe. 

[New  Orleans  and — 
Camden  .......... 

13 

M nnrnft 

4 i 

City  of  Camden 

...do  .. 

299. 23 

175 

35 

5 

2 2 

5 6 

Harrisonburg 

Knights  Landing. 
Busts  Landing  . . . 
Sinope  - 

7 

3 

1 

1 

1,  020 

Island  Bayou 

Danville 

1 

1 

Logtown 

1 

Newport. 

1 

John  Howard 

...do  .. 

447. 52 

184.6 

37.8 

6.3 

3 0 

7 6 

New  Orleans  and — 
Camden ..... . 

5 

| 450 

1 Monroe. 

10 

733.9 

186 

39 

5.9 

3 0 

7 0 

[New  Orleans  and — 

| Monroe 

14 

1 500 

1 Harrisonburg 

New  Orleans  and — 
Monroe 

1 

11 

J 

200 

Onliimbia,  

1 

136.3 

3.7 

Harri  sonburg 

2 

Parlor  City 

. .do  .. 

125 

26 

2 0 

6 0 

Bros  Landing 

1 

"Rflftnf  Ri  v&r 

1 

Monroe  and  Bay- 
ou D’Arbonne. 
New  Orleans  and 

1 

4 

Viet, nr /» 

do  .. 

138. 67 

138.5 

26 

4.6 

Monroe. 

Monroe  and  Bayou 
D’Arbonne. 

Monroe  and — 

Champagnolle 

Alabama  Landing 

Ouachita  City 

Harrisonburg 

Bayou  Bartholo- 
mew. 

New  Orleans  and 

12 

1 

2 

Sterling  White 

Side- 

wheel. 

Stern- 
wheel. 
..  .do  .. 

...do  .. 

117.  09 

120 

30.5 

4.2 

2 0 

4 6 

6 

1 

f!  A Trill  n. 

69.  62 

119.5 

60.2 

82.6 

21.3 

11.5 

15.8 

3.6 

24 

1 

91 

Eamos  a 

Eosa  B6 

37. 61 
41.85 

6.0 

Camden. 

New  Orleans  and 

1 

3 

1 5 

2 6 

Monroe. 

Monroe  and— 

Bayou  D’Arbonne 
Bayou  Bartholo- 
mew. 

Hffinf  River 

21 

3 

1 

25 

Kelly  Bayou...... 

1 

Lonewa 

1 

Oceola 

...do  .. 

24. 39 

70.6 

15.2 

2.9 

1 0 

2 6 

[Jonesville  and — 
Little  Eiver. 

52 

Tensas  Eiver. 

21 

Belle  Prince  a 

E.  J.  Wheeler  a 

.. .do  .. 
...do  .. 

109. 12 
140. 17 

114.4 

126 

19.6 

26.2 

3.6 

3.9 

1 0 

7 6 

New  Orleans  and 
Saline  Eiver. 
New  Orleans  and 

2 

2 6 

3 

Moro  Bay. 
[Jonesville  and  New 

1 

Lillie  a 

Daisy  a 

T.  K.  Green  b 

Belle  of  D’ Arbonne . 

...do  .. 

...do  .. 
...do  .. 

61.42 

106.  64 
32.77 

74.59 

3.5 

3.8 

3.1 

3.7 

2 0 
2 6 

Orleans. 

lAlso  local  towing 
] between  Little 
Eiver  and  mouth 
l of  Eed  E.ver. 
New  Orleans  and 

120 

122 

81.8 

111 

26 

22 

17.3 

22 

3 6 
3 6 

1 

1 8 

3 0 

Monroe. 

Knight  Landing  and 
Bceuf  Eiver. 

[New  Orleans  and 
Camden. 

< MonroeandCamden . 

18 

...do  .. 

2 0 

4 0 

1 

4 



1 Monroe  and  uayou 
[ Bartholomew. 
Jonesville  and 

29 

Bettie  Lee  b 

, . . do  . . 

. 28.56 

56 

12 

2.5 

10 

2 6 

41 

Thomas  A.  Hen- 

...do . 

81.86 

108 

22.5 

4.2 

4 2 

5 0 

Bayou  Ma<jon. 
New  Orleans  and 

1 

dricks  a. 

Saline  Eiver. 

a Towboat.  6 With  one  or  more  barges. 
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List  of  steamboats  engaged  in  the  trade  during  the  fiscal  year — Continued. 


Draft. 

EC 

Name. 

CO 

8 

J 

§ 

4 

to 

a 

1 

4 

& 

i 

1 

*s 

Between— 

i 

6 

EH 

<D 

Hi 

u 

PQ 

© 

P 

a 

o 

Hi 

o 

M 

Feet. 

Feet, 

Feet. 

Ft.  In. 

Ft.  In. 

14.  00 

64 

14 

2.6 

Monroe  and  Bayou 
D’Arbonne. 

104  . 

wheel. 

John  B.  Robinson  a 

. . -do  . . 

12.00 

65 

12 

2.5 

1 0 

2 6 

Monroe  and  Bayou 

104  . 

D’Arbonne. 

May  Fisher  b 

...do  .. 

52. 84 

92 

18.8 

4 

2 0 

2 0 

Baton  Rouge  and 

5 . 

Bayou  Ma§on. 
[Trinity  and  Little 

30 

River. 

C.  B.  Bryan  a 

...do  .. 

330.44 

114.2 

29 

4.5 

2 0 

4 2 

lYicksburg  and 
I Jonesville. 

1 

' 

Trinity  and  Tensas 

35 

(.  River. 

124. 67 

115 

22 

4.4 

N ew  Orleans  and 

1 

Camden. 

Teal  a 

...do  .. 

48. 28 

85 

19.6 

4 

No  report. 

[New  Orleans  and — 

Stoneware  6 

...do  .. 

104. 45 

100 

17 

3 

2 2 

3 6 

< Tensas  River ..... 

1 

1 Bceuf  River 

2 

Will  Davis  & 

...do  .. 

150 

100.8 

23.6 

3.6 

1 8 

2 2 

New  Orleans  and 

1 

Upper  Ouachita. 

J osephine  Loviza  & 

. . .do 

93. 25 

113.6 

22.2 

3.7 

2 4 

3 6 

New  Orleans  and 

1 

Tensas  River. 

J.  W.  Swayze  a 

...do  .. 

86.62 

110 

21 

3.7 

1 8 

3 6 

Jonesville  and 

50  . 

Little  and  Tensas 

rivers. 

City  of  Brunswick. 

...do  .. 

77. 01 

87.9 

19.6 

3.9 

2 0 

3 0 

New  Orleans  and 

1 , 

Boeuf  River. 

[J ones ville  and 

3 . 

Julia  H a 

Tug  .. 

4.9 

35 

7 

3 6 

3 6 

1 Bceuf  River. 
[Stafford  and  Bceuf 

40 

[ River. 

Divio  b 

...do 

16. 94 

52.6 

12 

4 

4 0 

4 6 

New  Orleans  and 

3 . 

Monroe. 

[Alexandria  to  Staf- 

1 

Lee  Otis 

...do  .. 

4.5 

40 

9 

5 

4 6 

4 6 

] ford. 

[Stafford  and  Bceuf 

100 

l River. 

Dora  a 

Launch 

3.5 

38 

9 

5 

2 11 

4 0 

Jonesville  and 

313 

Tooley. 

Wayzata  

...do  .. 

6 

33 

7 

3.7 

1 9 

2 2 

Local  towing  at 

Monroe. 

Skipper _ 

do 

do 

Irwin 

3 

35 

8 

2 6 

3 2 

Stafford  and  Bceuf 
River. 

104  . 

250 


200 


117 


a With  one  or  more  barges. 


b Towboat. 


Summary  of  commerce  reported. 


Articles. 

1897-98. 

1896-97. 

1895-96. 

1894-95. 

1893-94. 

Cotton 

Cotton  seed 

Hides  and  skins 

Live  stock 

Lumber 

Saw  logs  

Staves  

Miscellaneous 

Total  down  freight 

Return  freight 

Total. 

Estimated  value 

Tons. 
19, 813 
15,  734 
44 
574 
1,063 
81,  244 
97,  614 
8,445 

Tons. 

12, 959. 
22,  657 
16 
561 

2,  302 
51, 066 

119, 059 

3,  540 

Tons. 
9,599 
4,706 
68 
254 
1, 080 
49,  000 
26,  332 
7, 112 

Tons. 
21, 070 
6,  005 
166 
329 
218 
10, 000 
18, 891 
5,660 

Tons. 

11, 176 
3,645 
72 
549 
262 
28, 257 
81,  519 
6, 572 

174,  531 
23, 143 

212, 160 
17, 390 

98, 151 
19,  866 

62,  339 
11, 340 

82,  052 
13,  808 

197,  674 

229,  550 

118,  017 

73,  679 

95,  860 

$5, 084, 000 

$5, 722,  000 

$5, 123,  000 

$3, 293,  000 

$3,430,000 
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Summary  of  commerce  reported — Continued. 


Articles. 

1892-93. 

1891-92. 

1890-91. 

1889-90. 

Tons. 
11, 383 
4, 423 

4 

845 
18,  000 
28, 000 
9,  378 

Tons. 

21, 890 
5,  577 
7 
89 
461 

26, 880 
23, 402 

Ton8. 

21, 433 
6,  593 
25 
172 
16, 388 
120,  000 

17,  888 

18,  000 
10,  856 

Tons. 

16,  652 
5,  058 
36 
62 
7, 951 
50, 000 
21, 159 

Cotton  sflftfl 

Hides  an d slci ns  ......................... 

Live  stock 

Lumber. 

Saw  logs  .... ............................... 

Stavfta  ........ ....... 

Hock  , r T ......................... 

Miscellaneous  ....................................... 

5,251 

5, 197 

783 

Total  down  freight 

Return  freight. 

77, 284 
11, 157 

83,  503 
18,  317 

211,  355 
27,  842 

101, 701 
40,  766 

'fnffl.l  . 

88, 441 

101,  820 

239, 197 

142,  467 

Estimated  va  in  ft ................ 

$4, 466, 000 

$6,  680,  600 

$9, 130, 000 

$10,  234,  250 

Of  the  above  freights  for  1897-98,  the  tributaries  of  Ouachita  River  contributed 
46,984  tons,  valued  at  $1,076,000. 


Receipts  and  shipments  of  hales  of  cotton  at  Monroe,  La. 


Route. 

1897-98. 

1896-97. 

1895-96. 

1894-95. 

Received. 

Shipped. 

Received. 

Shipped. 

Received. 

Shipped. 

Received. 

Shipped. 

Vicksburg,  Shreve- 
port and  Pacific 
R.  R...... ....... 

Missouri  Pacific 

Rwy 

River 

W agon 

17, 273 

29, 918 
7,148 
17,  478 

25, 473 

37,  259 
9,  278 

11, 406 

21,421 
1,  579 
17,  087 

19, 661 

28, 381 
3, 133 

17, 418 

14, 731 
3,  770 
17,872 

27,077 

19, 975 
6, 267 

16, 514 

22, 383 
4, 698 
25,  358 

31, 389 

32, 271 
5,  204 

Total 

71, 817 

72,  010 

51,  493 

51, 175 

53, 791 

53,  319 

68,  953 

68, 864 

The  compress  at  Monroe  cost  $80,000,  has  a storage  capacity  of  12,000  bales,  and  a 
compressing  capacity  of  100  bales  an  hour. 


Receipts  and  shipments  of  hales  of  cotton  at  Camden,  ArTc. 


Route. 

1897-98. 

1896-97. 

Received. 

Shipped. 

Received. 

Shipped. 

"IVTissonri  Pacific  Railway 

4,382 
2, 180 
517 
21, 197 

9, 860 
8,  796 
7, 868 

1, 342 
3, 896 
918 
13, 822 

5, 381 
6, 902 
5, 963 

St.  Louis  Southwestern  Railway 

River 

W a, gen  

Total 

28, 276 

26, 524 

19, 978 

18, 246 

The  following  information  was  furnished  by  the  Camden  Commercial  League  as 
showing  the  resources  of  the  country  whose  commerce  and  freight  rates  are  affected 
by  navigation  of  Ouachita  River : 


1897-98. 

1896-97. 

1895-96. 

Population  of  territory  affected 

Annual  cotton  crop  (estimated) hales.. 

Estimated  value 

634, 332 
893,  438 
$35, 737,  520 
$3. 50 
$1,  665,  650 
430,  000 
$4, 100, 000 
$1,  250, 000 
6,  348,  915 
$101,  600, 000 
$91,618,  000 
$23,  985,  000 
$236, 875, 000 

608, 983 
878,  578 
$34, 150, 230 
$3. 50 
$1,  640,  000 
420,  000 
$4,  000,  000 
$1,  235, 000 
5, 228, 318 
$91,  896,  080 
$87,  538,  000 
$18,  785, 000 
$212, 958,  000 

564, 518 
813, 498 
$32, 539,  920 
$3. 50 
$1,  550,  000 
385,  000 
$4,  000, 000 
$1, 145,  000 
4, 835,  000 
$82,  700, 000 
$84, 635,  000 
$17,  815,  000 
$197, 895,  000 

Present  freight  rate  per  bale  to  eastern  seaboard 

Ereight  saving  on  cotton,  if  water  route  were  available 

Annual  crop  of  cotton  seed  (estimated) tons.. 

"Estimated  value 

Freight  saving  on  cotton  seed,  if  water  route  were  available. 

Lumber  marketed tons. . 

Value  of  lumber  shipped 

Taxable  property  in  district 

Amount  of  freight  paid  all  lines  of  transportation 

Amount  of  business  transacted 
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The  prevailing  freight  rates  are  as  follows : By  river  from  New  Orleans  to  Camden, 
on  flour,  meats,  rice,  sugar,  molasses,  salt,  nails,  bagging,  ties,  etc.,  per  100  pounds, 
ranges  from  10  cents  for  salt  to  12£  cents  for  flour,  and  not  to  exceed  25  cents  on 
other  articles.  By  rail  the  rate  is  70  cents  per  100  pounds  for  all.  A bale  of  cotton 
goods  weighing  400  pounds  costs  $1.10  for  transportation  by  river  and  $4.40  by  rail. 
The  freight  on  a carload  of  cheap  furniture  from  Chattanooga,  Tenn.,  to  Camden, 
Ark.,  amounted  to  $133.  From  Chattanooga  to  Memphis,  Tenn.,  310  miles,  the 
charge  was  $22,  but  from  Memphis  to  Camden,  208  miles,  it  was  $111.  When  there 
is  navigation  the  rate  per  bale  on  cotton  from  Camden  to  New  Orleans  is  $1  by  rail 
or  boat,  but  when  navigation  is  suspended  it  is  advanced  to  $3.10  by  rail. 

The  competing  lines  of  transportation  are  as  follows : Ouachita  River  is  crossed 
by  the  St.  Louis,  Iron  Mountain  and  Southern  Railway  at  Arkadelphia,  Ark. ; by 
the  St.  Louis  Southwestern  Railway  (Cotton  Belt  Route)  at  Camden,  Ark.,  and  by 
the  Vicksburg,  Shreveport  and  Pacific  Railroad  at  Monroe,  La.  The  St.  Louis,  Iron 
Mountain  and  Southern  Railway  has  a branch  line  parallel  to  the  river  from  Eldo- 
rado to  Gurdon,  Ark.,  and  thence  by  the  main  line  to  Arkadelphia.  A projected 
extension  of  this  branch  will  give  direct  communication  with  the  Mississippi  River 
at  Arkansas  City,  Ark.,  the  part  to  be  built  being  from  Camden  to  Warren,  Ark., 
a distance  of  about  50  miles.  The  Houston,  Central  Arkansas  and  Northern  Railroad 
(another  branch  of  the  Missouri  Pacific  system)  connects  with  Arkansas  City  at 
McGehee,  12  miles  west,  and  thence  runs  in  a southwesterly  direction  about  midway 
between  Bayou  Bartholomew  and  Bceuf  River,  touches  the  Ouachita  River,  and 
crosses  the  Vicksburg,  Shreveport  and  Pacific  Railroad  at  Monroe,  La.,  and  continues 
down,  parallel  to  the  main  river,  to  Columbia,  La.,  crossing  at  Riverton,  4 miles 
above  Columbia,  and  runs  thence  to  Alexandria,  La.  The  Natchez,  Red  River  and 
Texas  Railroad  (narrow  gauge)  runs  from  Black  River  Station,  opposite  Trinity,  to 
Vidalia,  La.,  on  Mississippi  River  opposite  Natchez,  Miss.  The  New  Orleans  and 
Northwestern  Railway  is  completed  from  Natchez,  Miss.,  to  Bastrop,  La.,  and  crosses 
Tensas  River  near  its  mouth  and  Bceuf  River  about  2 miles  north  of  Rayville,  La. 
The  extension  of  the  Kansas  City,  Watkins  and  Gulf  Railway  from  Alexandria,  La., 
to  Natchez,  Miss.,  has  been  begun,  and  will  cross  Black  River  about  7 miles  below 
Trinity,  La.  The  Mississippi  River,  Hamburg  and  Western  Railway,  a lumber  road, 
has  been  constructed  from  Sunnyside  on  Mississippi  River  to  Hamburg,  Ark.,  cross- 
ing Bayou  Bartholomew  near  Portland,  and  probably  will  be  extended  westward. 


REPORT  OF  MR.  T.  C.  THOMAS,  ASSISTANT  ENGINEER. 

U.  S.  Engineer  Office, 
VicTcslurg,  Miss.,  May  19, 1898. 

Major:  I have  the  honor  to  submit  report  on  the  survey  of  Ouachita  and  Black 
rivers,  Arkansas  and  Louisiana,  made  under  your  direction. 

Beginning  November  20,  1893,  precise  levels  were  run  from  bench  marks  of  the 
Coast  and  Geodetic  survey  at  Vidalia,  La.  (1880),  to  Jonesville,  La.,  and  thence  up 
the  Ouachita  to  Bayou  Dan.  Party  then  went  to  Monroe,  La.,  and,  starting  from 
benches  of  the  Red  River  survey  (1889),  ran  down  the  Ouachita,  closing  at  Bayou  Dan 
April  16, 1894,  having  run,  in  all,  180  kilometers  main  line  and  10  kilometers  side  line 
in  eighty-eight  days  of  actual  leveling.  September  25  to  November  24, 1894,  precise 
levels  were  run  from  Jonesville,  La.,  down  Black  River  to  its  mouth,  closing  on  an 
ordinary  level  bench  of  the  Red  River  survey  (1891),  54  kilometers  main  line  and  3 
kilometers  side  line,  run  in  thirty-five  days  of  actual  leveling.  October  18  to  Decem- 
ber 31, 1894,  a second  party  ran  precise  levels  from  benches  of  the  Coast  and  Geodetic 
survey  at  Little  Rock,  Ark.  (1887-88),  to  Frenchport,  Ark.,  touching  on  the  Ouachita 
at  Arkadelphia,  Ark.,  Camden,  Ark.,  and  terminal  of  line;  209  kilometers  of  main 
line  and  5 kilometers  side  line  run  in  sixty  days  of  actual  leveling. 

March  15-28,  1895,  Maj.  J.  H.  Willard,  accompanied  by  two  assistants,  made  a 
reconnaissance  of  the  Ouachita  from  Camden  to  Jonesville  on  the  U.  S.  snag  boat 
Wagner.  The  river  as  found  was  compared  with  maps  of  the  1873  survey,  and  search 
was  made  for  benches  of  the  surveys  of  1871  and  1873.  Inquiry  was  made  for  high- 
water  marks,  and  such  as  were  found,  together  with  all  old  bench  marks  recovered, 
were  referred  by  checked  ordinary  levels  to  permanent  monuments  set  for  the  pur- 
pose or  to  precise  level  benches  already  established  where  available.  Permanent 
gauges  were  tested  and  a new  gauge  established  at  Champagnolle,  Ark. 

September  12  to  December  28,  1895,  a general  topographical  survey  was  carried 
from  Champagnolle  to  Sinope  Landing,  La.,  a river  distance  of  266  kilometers,  cov- 
ered in  eighty- seven  days  of  actual  field  work.  Precise  levels  were  run  m conjunc- 
tion with  the  general  survey  from  Eldorado  Landing,  Ark.,  to  Monroe,  La.,  closing 
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on  bench  of  Red  River  survey  (1889) ; 133  kilometers  main  line  and  5 kilometers  side 
line  run  in  sixty  days  of  actual  leveling.  September  21  to  December  28,  1896,  gen- 
eral survey  was  carried  from  Sinope  Landing  to  mouth  of  Black  River,  La. ; 224 
kilometers  covered  in  eighty  days  of  actual  held  work.  May  7-31,  1897,  lines  were 
cut  preliminary  to  a general  survey  from  Camden  to  Champagnolle.  .In  conjunction 
precise  levels  were  run  from  Frenchport,  terminal  of  precise  level  line  from  Little 
Rock,  to  Champagnolle,  resting  on  precise  bench  of  Ouachita  River  survey  (1895), 
34  kilometers  main  lim  and  4 kilometers  side  line,  in  fourteen  days  of  actual  level- 
ing. June  3 to  July  1,  1897,  general  survey  was  carried  from  a point  6 kilometers 
above  Camden  to  Champagnolle,  a river  distance  of  80  kilometers ; days  of  actual 
field  work,  twenty-four. 

Beginning  July  5,  1897,  at  Bonita,  La.,  precise  levels  were  run  to  Lind  Grove  Land- 
ing, on  Bayou  Bartholomew,  thence  down  bayou  to  mouth,  resting  on  a beuch  of 
the  Ouachita  River  survey  (1895).  Returning  to  Bonita,  levels  were  run  via  McGehee 
and  Arkansas  City,  Ark.,  to  Greenville,  Miss.,  reaching  last-named  point  September 
17,  1897.  Total  run,  196  kilometers  main  line  and  13  kilometers  side  line,  made  in 
sixty  days  of  actual  leveling.  This  line  touches  on  several  benches  of  the  Coast  and 
Geodetic  survey  and  of  the  Mississippi  River  Commission.  The  benches  interme- 
diate Bonita  and  McGehee  are  within  a reasonable  distance  of  Bayou  Bartholomew, 
and  side  line  was  run  to  bench  established  on  bayou  at  Baxter,  Ark. 

December  10,  1897,  to  February  3,  1898,  precise  levels  were  run  from  a bench  of 
the  Red  River  survey  (1889)  at  Rayville,  La.,  to  a bench  of  the  Ouachita  River  sur- 
vey (1893-94)  at  Concordia,  La. ; 110  kilometers  main  line  and  6 kilometers  side  line 
run  in  thirty-two  days  of  actual  leveling.  December  8,  1897,  to  January  6,  1898,  a 
second  party  ran  precise  levels  from  Stein  Bluff,  La.,  on  Bayou  Corney,  via  Farrner- 
ville,  La.,  to  Ouachita  River  near  Port  Union,  La.,  resting  on  a bench  of  the  Ouachita 
River  survey  (1895);  42  kilometers  main  line  and  4 kilometers  side  line  run  in 
nineteen  days  of  actual  leveling. 

The  total  main  river  distance  covered  by  general  survey  is  570  kilometers,  with  44 
kilometers  on  navigable  tributaries,  made  in  191  days  of  actual  held  work.  The 
total  of  precise  levels  is  954  kilometers  main  and  50  kilometers  side  line,  made  in 
368  days  of  actual  leveling  for  one  party. 

The  complete  survey  embraces  the  following  features : A traverse  line,  precise 
levels,  ordinary  levels,  topography,  hydrography,  temporary  and  permanent  gauges, 
discharge  measurements,  and  sediment  observations. 

The  organization  of  special  parties  was  as  follows : 

Traverse  line. — Assistant,  pioneering  for  route;  observer,  reading  angles;  1 foreman 
and  2 to  6 axmen  (according  to  country),  opening  lines;  and  2 tapemen. 

Precise  levels. — Observer,  recorder,  2 rodmen,  and  1 umbrella  man. 

Ordinary  levels. — Observer,  rodman,  and  axman. 

Topography. — Observer,  recorder,  and  4 rodmen. 

Hydrography . — Recorder,  in  charge;  leadsman  and  2 skiffmen. 

Following  is  the  average  cost  per  kilometer  of  the  principal  features  of  the  field 
work : 


Class  of  work. 

Average 
cost  per 
kilometer. 

Distance,  how  reckoned. 

Traverse  lino-  . » .............. 

C $11. 50 
) 7.18 

8.  73 
4. 00 
12. 11 
4.07 
1.  28 

Along  traverse  line. 
Along  river  channel. 
Along  precise  level  line. 
Along  river  channel. 

Do. 

Do. 

Do. 

Precise  levels. ............. 

Ordinary  1 p.  vol  a , ...... .............. 

Tonouranhv  

TTvoroaranliv ..... 

Gauges 

Total  (excepting  precise  levels) ........................ 

28.  64 

There  is  considered  in  above,  cost  of  labor,  subsistence,  and  material  expended, 
excepting  stationery.  Travel  expenses  to  or  from  points  of  beginning  or  suspending 
operations  and  cost  of  permanent  outfit  not  included.  The  average  cost  of  subsis- 
tence for  the  general  survey  was  27  cents  per  ration  served.  The  precise  level  par- 
ties, when  working  independently,  were  generally  quartered  with  people  living  along 
the  route.  The  average  cost  of  subsistence  and  quarters  under  such  circumstances 
was  74  cents  per  man  per  diem. 

The  general  survey  carried  one  special  party  for  each  of  the  first  four  features 
enumerated  above,  except  for  stretch  from  Monroe  to  mouth  of  Black,  where  two 
topography  parties  were  employed,  and  for  stretches  where  precise  levels  had  been 
run  previous  to  general  survey  the  corresponding  special  party  was  omitted.  Dis- 
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charge  and  sediment  work  was  done  by  the  sounding  party  or  by  a party  similarly 
organized.  A draftsman  accompanied  the  general  survey  for  plotting  topography 
notes  as  taken,  and  during  field  seasons  of  1895  and  1897  an  extra  topographer  was 
carried  for  sketching  hill  lines,  etc. 

TRAVERSE  LINE. 

The  greater  part  of  country  covered  by  survey  being  densely  wooded,  a triangula- 
tion would  have  been  unduly  expensive.  A traverse  line  was  therefore  selected  as 
the  basis  for  horizontal  coordinates.  This  line  follows,  in  the  general  case,  the  most 
direct  route  consistent  with  giving  frequent  check  points  for  the  stadia  work. 
Where  traverse  cut  was  followed  by  the  precise  levels — Frenchport,  Ark.,  to  mouth 
of  Bartholomew — river  crossings  were  avoided  when  this  could  be  done  without  an 
unreasonable  increase  in  length  of  line.  From  Monroe  to  vicinity  of  Riverton,  La., 
43  kilometers,  traverse  follows  the  Houston,  Central  Arkansas  and  Northern  division 
of  the  Missouri  Pacific  Railway. 

At  intervals  of  about  8 kilometers  by  river  there  were  established  permanent  ref- 
erence lines,  consisting  each  of  a permanent  reference  point  and  a permanent  azimuth 
point  set  on  a known  azimuth.  Permanent  reference  points  are  located  and  leveled 
to,  and  are  intended  to  perpetuate  both  horizontal  and  vertical  coordinates.  Two 
types  of  monuments  are  employed  for  these  points,  viz : 

(a)  Pipestone. — Limestone  block  46  centimeters  square  and  15  centimeters  thick, 
with  copper  bolt  leaded  in  upper  face  and  buried  to  depth  of  1.2  meters,  access  being 
given  through  12-centimeter  iron  pipe  centered  over  bolt.  Pipe  has  cast-iron  cap 
secured  by  a transverse  bolt  with  head  and  nut.  The  cap  has  a small  boss  and 
U.  S.  E. 

the  letters  o raised  on  top.  Horizontal  coordinates  refer  to  vertical  through 
B.  M. 

boss  of  cap  and  underground  bolt.  Elevations  taken  both  on  boss  and  bolt,  but  the 
difference  of  elevation  between  the  two  points  can  be  taken  at  1.24  meters  without 
material  error  in  any  case.  This  type  was  adopted  from  the  Mississippi  River  Com- 
mission surveys. 

(&)  Pipe  flange. — Section  of  4-centimeter  gas  pipe  about  160  centimeters  long, 
capped  at  upper  end  and  sometimes  flattened  to  an  edge  at  lower  end,  and  having  a 
12  centimeter  circular  flange  attached  near  lower  end  by  lock  nuts.  Monument  set 
with  top  projecting  about  1 decimeter  above  ground  surface.  Flange  surrounded  in 
the  usual  case  by  a matrix  of  neat  cement,  approximately  doubling  the  bearing 
area  of  flange.  Horizontal  coordinates  and  elevations  refer  to  center  of  outside  cap. 
This  type  designed  by  Maj.  J.  H.  Willard. 

Permanent  azimuth  points  are  located,  but  not  leveled  to.  They  are  intended  pri- 
marily, in  conjunction  with  the  associated  permanent  reference  points,  to  perpetuate 
azimuths.  These  points  marked  by  sections  of  4-centimeter  gas  pipe  160  centime- 
ters long,  capped  at  upper  end  and  flattened  to  an  edge  at  lower  end.  Monument 
set,  partly  by  excavation  and  partly  by  driving,  with  top  1 decimeter  above  ground 
surface. 

Angles  of  the  traverse  were  read  with  20-second  transit,  using  method  of  repeti- 
tion in  sets,  thus : (1)  Telescope  direct ; azimuth  to  preceding  station  set  up  on  limb ; 
starting  with  preceding  station,  turning  upper  motion  positive  or  negative  and  read- 
ing azimuth  of  forward  station  (and  of  side  points  if  any) ; three  repetitions  of  angle 
between  preceding  and  following  station.  (2)  Telescope  inverted ; circle  shifted ; 
starting  with  following  station  and  turning  upper  motion  negative  or  positive;  three 
repetitions.  Horizon  closed  at  all  stations  except  for  stretch  from  Champagnolle  to 
Bayou  Lapile,  Arkansas,  45  kilometers  by  traverse.  The  limiting  error  for  horizon 
closure  was  30  seconds;  for  closure  of  triangles  at  river  crossings,  20  seconds. 

Signals  were  1^-inch  octagonal  range  poles,  painted  red  and  white  in  alternate  sec- 
tions, or  1 by  1 inch  pine  pieces  covered  with  red  and  white  cloth  where  necessary  to 
a clear  definition,  centered  over  stations  and  left  in  place.  Where  a short  stretch 
was  unavoidable,  readings  were  taken  on  tally  pins  wrapped  in  red  cloth  or  on  col- 
ored plumb  lines,  a background  of  white  cloth,  on  frame,  being  provided  in  either 
case. 

Initial  and  check  azimuths  were  determined  by  observations  on  circumpolar  stars 
at  and  near  elongation,  the  usual  programme  for  angles  being  followed,  except  that 
sets  were  taken  without  repetition,  and  as  many  sets  observed  as  was  practicable 
without  introducing  any  considerable  correction  for  reduction  to  elongation.  For 
the  reduction  of  azimuth  observations  and  computation  of  meridional  convergences, 
approximate  latitudes  were  determined  from  meridian  altitudes  of  circumpolar  stars, 
observed  with  a 1-minute  vertical  circle. 

The  several  checks  between  azimuths  as  directly  observed  and  as  carried  by  traverse 
from  each  observed  azimuth  to  the  next,  and  corrected  for  convergence,  are  given 
below. 
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Table  1. — Comparison  of  observed  and  carried  azimuths. 


Locality. 

Azimuth. 

Discrep- 

ancy. 

Number 
of  inter- 

Observed. 

Carried. 

mediate 

stations. 

Camden  Ark  ..r.T....*-. r „ -.,,.r¥tir tr ..... 

o 

163 

/ 

28 

// 

53 

o / // 

i n 

\Y  alnnt  FT  ill  Ark ..... 

110 

57 

54 

110 

58 

31 

0 

37 

33 

Ohftinpflgnnll  a Arlc 

295 

43 

50 

295 

45 

32 

1 

42 

40 

PisGon  Trill  Ark 

253 

52 

12 

253 

51 

32 

0 

40 

34 

"Rpill  p,  Point,  Arlr  

217 

01 

06 

217 

02 

53 

1 

47 

33 

Shiloh  Shft^.l^  Ark i - -------- 

221 

05 

04 

221 

04 

15 

0 

49 

32 

Alabama  Landing,  La. ............... ........... 

100 

30 

01 

100 

30 

21 

0 

20 

11 

Pnyon  Lrvnftwa,,  T,a, ...... 

93 

34 

33 

93 

35 

22 

0 

49 

31 

Terry  Place,  La ............ ................... 

111 

01 

29 

111 

02 

58 

1 

29 

22 

riolnmbia,,  La, .... 

193 

09 

21 

193 

10 

52 

1 

31 

21 

Yong  Landing,  La 

247 

18 

36 

247 

20 

28 

1 

52 

27 

“Rayon  Rnshley,  La, .... 

23 

17 

15 

23 

16 

40 

0 

35 

29 

Jonesville,  La 

166 

52 

39 

166 

53 

23 

0 

44 

15 

Alton  Landing,  La, 

152 

40 

00 

152 

39 

34 

0 

26 

17 

Month  of  Black  River,  La 

321 

05 

30 

321 

06 

08 

0 

38 

32 

Distances  along  traverse  were  measured,  in  duplicate,  with  steel  tape,  the  limiting 
error  being  at  first  1 in  3,000.  This  limit  was  shortly  cut  to  1 in  5,000,  the  results 
having  shown  that  the  latter  degree  of  accuracy  could  be  easily  attained.  Tapes 
used  were  standardized  in  field  November  12,  1895,  by  comparison  with  the  100  (A) 
meter  steel  tape  of  Vicksburg  United  States  Engineer  Office,  using  base  apparatus 
designed  by  Asst.  Engineer  H.  M.  Marshall,  and  described  in  Chief  of  Engineers’ 
Report,  1893,  pp.  1926-1935. 

An  azimuth  latitude  and  departure  computation  was  kept  up  in  field,  and  whenever 
easting  or  westing  indicated  a meridional  convergence  of  1 minute,  azimuths  were 
corrected  accordingly.  Asst.  Engineer  H.  M.  Marshall  introduced  this  method  on 
the  survey  of  Red  River,  season  of  1891-92.  Azimuths,  latitudes  and  departures , 
were  recomputed  in  office  and  checked  by  comparison  with  field  reduction.  Azimuths 
of  permanent  reference  lines  have  been  reduced,  each  to  meridian  of  permanent  ref- 
erence point  of  corresponding  line,  and  adjusted  for  discrepancy  between  observed 
and  carried  azimuths. 

HYPSOMETRY. 

(a)  Precise  levels  — The  general  physical  characteristics  of  routes  followed  by  the 
several  lines  of  precise  levels  are  as  follows : 

Little  Rock  to  mouth  of  Black : Line  follows  St.  Louis,  Iron  Mountain  and  South- 
ern Railway  from  initial  point  to  Gurdon,  Ark.,  then  a branch  of  that  road,  to 
Elliott,  Ark.,  200.3  kilometers  over  railroad  bed.  Country  is  hilly  and  road  has 
heavy  grades,  especially  near  Little  Rock.  From  Elliott  to  Frenchport,  8.4  kilo- 
meters, levels  follow  country  road  across  a series  of  high  ridges.  Soil  a sandy  clay, 
generally  frozen  during  time  levels  were  run.  From  Frenchport  to  Bayou  Bartholo- 
mew, 129  kilometers,  levels  follow  the  cut  made  for  traverse  line,  Tunning  through 
a flat  bottom  country,  densely  wooded.  The  ground  is,  in  the  general  case,  a shal- 
low alluvium  underlaid  with  firm  clay.  Many  swamps  were  crossed,  generally  dry 
at  time  of  leveling.  From  Bayou  Bartholomew  to  mouth  of  Black,  228.6  kilome- 
ters, levels  follow  dirt  roads,  traversing  a flat  valley  country  having  a sandy  allu- 
vium deeper  than  for  stretch  above.  Country  is  well  cleared,  except  for  stretch 
from  Sandy  Bayou  south  to  head  of  Black  River,  57.2  kilometers,  which  is  mostly 
wooded. 

Mouth  of  Bartholomew  to  Greenville : Levels  followed  dirt  roads  from  initial  point 
to  Bonita,  59.4  kilometers,  traversing  flat  bottom  lands  of  the  Bartholomew;  soil 
sandy  loam;  country  well  cleared.  From  Bonita  to  McGeehee  line  follows  Houston, 
Central  Arkansas  and  Northern  Railroad,  thence  along  another  branch  of  the  Iron 
Mountain  Railway  to  Arkansas  City,  102.1  kilometers  over  railroad  bed.  Crossing 
the  Mississippi  at" last-named  point,  line  continues  along  top  of  levee  to  Greenville, 
34.9  kilometers ; levels  run  in  the  open  over  a buckshot  soil. 

Port  Union  to  Stein  Bluff:  Levels  follow  dirt  road;  country  very  hilly;  soil  a 
sandy  clay,  varying  to  almost  pure  sand  in  some  localities;  three-fourths  of  route  in 
woods. 

Rayville  to  Concordia:  Levels  follow  roadbed  of  New  Orleans  and  Northwestern 
Railway;  country  flat. 

Yidalia  to  Jonesville:  Levels  follow  roadbed  of  Natchez,  Red  River  and  Texas 
Railroad ; country  flat. 

Permanent  bench  marks  were  established  along  the  several  lines  of  levels  at  inter- 
vals of  about  8 kilometers.  Along  Ouachita  and  Black  rivers  these  benches  gen- 
erally coincide  with  the  permanent  reference  points  of  traverse  line.  On  the  line 
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from  Port  Union  to  Stein  Bluff  and  from  Rayville  to  Concordia  monuments  were  set 
some  time  before  levels  were  run.  A considerable  number  of  the  monuments  on  the 
Ouachita  were  also  set  some  time  previous  to  the  level  connections. 

Precise  levels  were  run  with  Kern  instruments  and  rods ; curvature  of  the  bubble 
tubes  used  varied  from  2.9  seconds  to  4 seconds  per  division.  The  rods  were  compared 
with  each  other  September  21,  1892,  at  Vicksburg  United  States  Engineer  Office,  by- 
determining  a common  difference  of  elevation  with  each  rod  in  rotation;  level 
mounted  on  brick  wall,  and  length  of  sight  the  least  that  would  give  a good  defini- 
tion. One  of  the  rods  (No.  3)  was  standardized  by  the  Coast  and  Geodetic  Survey 
in  J nne,  1894. 

The  method  of  observing  is  that  described  in  Chief  of  Engineers7  Report,  1877, 
page  1189,  and  Professional  Papers,  No.  24,  page  598,  with  modifications  introduced 
by  Assistants  L.  L.  Wheeler  and  J.  B.  Johnson.  (See  Chief  of  Engineers7  Report, 
1884,  pages  2457  and  2547.) 

In  1894  on  line  from  Little  Rock  to  Frenchport  a further  modification  was  intro- 
duced, which  consisted  in  reading  backsights  both  before  and  after  reading  fore- 
sight at  each  instrument  setting,  the  mean  of  the  two  backsights  being  adopted  as 
an  approximation  to  a theoretical  backsight  taken  at  same  instant  as  the  actual  fore- 
sight. This  modification  used  in  all  levels  run  subsequent  to  1894,  except  stretches 
from  Frenchport  to  Champagnolle  and  Stein  Bluff  to  Port  Union.  The  general 
method  attempts  to  eliminate  instrumental  errors,  curvature,  and  refraction  by 
keeping  fore  and  back  sight  distances  closely  balanced  at  all  points  of  a run.  If 
at  close  of  run  these  distances  are  found  not  balanced,  the  difference  of  elevation 
found  for  terminal  benches  is  corrected  for  the  instrumental  errors,  corrections 
being  computed  as  functions  of  the  difference  between  sum  of  foresight  distances 
and  sum  of  backsight  distances  for  the  run.  Each  stretch  leveled  in  duplicate, 
original  and  check  line  being  run  in  opposite  directions,  and  by  the  same  observer. 
The  limiting  discrepancy  between  forward  and  back  runs  was  5 millimeters 
X V length  of  stretch  in  kilometers. 

The  precise  levels  run  by  present  survey,  together  with  levels,  precise  and  ordi- 
nary, run  by  other  surveys,  close  six  loops,  as  follows : 

Table  2. — Loop  closures. 


Loop. 


Terminals  of  stretches. 


Terminal  bench 
marks. 


Ill 


IV 


VI 


Mouth  Black  River, 
Barbin  Landing 
Monroe 

Mouth  Black  River 
do 

Jonesville 
Vidalia  ... 

Black  Hawk  Landing 

Grand  Cut  off  Bayou 

Mouth  Black  River 

Concoidia 

Jonesville 

Monroe 

Rayville 

Concordia 

do 

Rayville 

Delta 

Vidalia 

Concordia 

Monroe 

Mouth  Bayou  Bartholo- 


Greenville 

Delta 

Monroe 

Mouth  Bayou  Bartholo- 
mew. 

Little  Rock 

Wilkerson  Landing 

Greenville 

Mouth  Bayou  Bartholo- 
mew. 


A 439 

aT.  B.  M.  51 
P.  B.  M.  27 
A 439 
A 439 
P.  B.  M.  4 
P.  B.  M.  LXH 
P.  B.  M.  LIII 

S.  L.  P.  ^ 

A 439 

T.  B.  M.  9 
P.  B.M.4 
P.  B.  M.  27 
P.  B.  M.  16 
T.  B.  M.  9 
T.  B.M.9 
P.  B.  M.  16 
P.  B.  M.  215 

P.  B.  M.  LXII 
T.  B.  M.  9 
P.B.M.27 
Parkeville. 
P.  R.  P. 

P.  B.  M.  1 
P.  B.  M.  215 
P.  B.  M.  27 
P.  R.P. 
Parkeville. 
P.  B.  M.  I or  3 
P.  B.  M.  84 
P.  B.  M.  1 
P.  R.  P. 
Parkeville. 


Length 

stretches. 

Differ- 
ence of 
elevation. 

Error  of 
closure. 

Kilo- 

Millime- 

meters. 

Meters. 

ters. 

29 

a+  2.861 

468 

+ 6.413 

193 

— 9.336 

-62 

54 

+ 2.  018 



42 

-f  2.200 

.......... 

70 

— 2.  702 

. _ 

3 

«+  1.446 



24 

a—  2. 897 

-65 

29 

— 3. 142 

139 

+ 7.318 



36 

+ 0.696 



no 

— 4.  916 

—44 

iio 

+ 4.916 

80 

+ 3.421 

.......... 

141 

— 8. 587 

13 

+ 0.276 

+26 

} 35 

— 0. 234 

.......... 

196 

+ 16. 404 



189 

—12. 005 

116 

\ 

— 4. 118 

+47 

338 

+56. 807 

183 

—38. 012 

.......... 

32 

— 2.  312 



} 196 

—16.404 

+79 

Leveled  by — 


R.  R.  S.  (1891-92). 

R.  R.  S.  (1889-91). 

O.  R.  S.  (1893-94). 

O.  R.  S.  (1894). 

O.  R.  S.  (1893-94). 

C.  & G.  S.  (1880). 

M.  R.  C.  (1882). 

R.  R.  S.  (1891-92). 

O.  R.  S.  (1893-94). 

O.  R.  S.  (1893-94). 

R.  R.  S.  (1889). 
O.R.S.  (1897-98). 

O.  R.  S.  (1897-98). 

R.  R.  S.  (1889). 

C.&  G.  S.(  1880-81). 
O.R.S.  (1893-94).  * 

O.  R.  S.  (1895). 

O.  R.  S.  (1897). 

C.  & G.  S.  (1880). 
R.R.  S.  (1889). 


O.  R.  S.  (1894-95). 
C.  &G.  S.(  1887-88), 
M.  R.  C.  (1880-81). 

O.  R.  S.  (1897). 


a By  ordinary  levels;  all  other  differences  result  from  precise  levels. 


Hote. — Abbreviations  in  foregoing  table  have  the  following  signification:  At  triangulation  station; 
T.  B.  M.,  temporary  bench  mark;  P.  B.  M.,  permanent  bench  mark  : S.  L.  P.,  stone  line  point;  P.  R.  P., 
permanent  reference  point.  Also,  R.  R.  S.,  Red  River  Survey;  O.  R.  S.,  Ouachita  River  Survey;  C.  & 
G.  S.,  United  States  Coast  and  Geodetic  Survey;  M.  R.  C.,  Mississippi  River  Commission. 
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For  the  precise  levels  run  by  Coast  and  Geodetic  Survey,  errors  due  to  nonadjust- 
ment of  instrument  were  eliminated  by  observing  with  telescope  normal  and  inverted, 
bubble  direct  and  reversed.  Each  sight  corrected  for  inequality  ^pivots,  curva- 
ture and  means  horizontal  refraction  computed  as  functions  of  length  of  sight,  and 
for  temperature  of  brass  scale  on  rod.  From  Black  Hawk  Landing  to  Billas  Land- 
ing two  simultaneous  lines  were  carried  by  one  instrument  over  each  stretch,  alter- 
nate stretches  being  leveled  in  opposite  directions.  Levels  from  Black  Hawk  to 
Vidalia,  and  first  61  kilometers  of  stretch  from  Yidalia  to  Delta  are  included  m the 
above  For  the  remaining  levels  run  by  Coast  Survey,  each  stretch  was  leveled  m 
duplicate  in  opposite  directions.  The  limiting  discrepancy  for  all  the  Coast  survey 
levels  was  5 millimeters  V2  X length  of  stretch  in  kilometers.  For  the  precise  levels 
run  by  Mississippi  River  Commission  the  method  was  essentially  the  same  as  for  tfie 

Ouachita  River  Survey,  with  same  limiting  discrepancy. 

The  ordinary  levels  run  by  the  Red  River  Survey,  and  forming  part  of  Loops  I and 
II  were  run  in  a succession  of  local  loops,  the  check  line  generally  closing  back  on 
initial  bench  of  loop  by  a route  different  from  that  followed  by  original  line  to  ter- 
minal of  loop.  These  levels  were  locally  adjusted  by  distributing  the  error  of  closure 
of  any  local  loop  as  a linear  function  of  the  number  of  instrument  settings  in  such 

l0The  ordinary  levels  of  the  Mississippi  River  Commission  involved  inlmop  II  were 
checked  locally  by  connections  with  precise  benches  of  the  Coast  and  Geodetic  bur- 
vey.  Whole  error  of  closure  was  referred  to  the  ordinary  levels  and  distributed  as 
a linear  function  of  the  number  of  instrument  settings. 

Loops  I and  II,  with  III  and  IV  taken  as  one,  together  with  three  additional  loops 
formed  bv  levels  of  the  Red  River  and  Coast  and  Geodetic  surveys,  were  made  the 
subject  of  a general  adjustment  in  1895.  (See  Chief  of  Engineers  Report,  189d, 
p 1903  ) No  adjustment  has  yet  been  made  for  the  loops  closed  later  than  1895. 

The  elevation  of  P.  B.  M.  27  (R.  R.  S.,  1889)  at  Monroe,  La.,  resulting  from  a local 
adjustment  based  on  levels  of  verification  run  between  the  several  benches  at  Monroe 
in  1893-94  and  from  the  subsequent  general  adjustment  of  1895,  is  used  as  a basis  for 
all  elevations  in  the  territory  north  of  Monroe.  These  elevations  can  be  referred  to 
the  locally  adjusted  elevation  of  P.  B.  M.  27  by  adding  9 millimeters.  Elevations 
south  of  Monroe  along  Ouachita  and  Black  rivers,  and  from  Vidalia  to  Jonesville,  are 
those  resulting  from  the  general  adjustment  of  1895.  Elevations  on  line  from  Ray- 
ville  to  Concordia  are  based  on  elevation  of  P.  B.  M.  16  at  Rayville,  as  determined  by 
precise  levels  of  1889  from  Coast  and  Geodetic  Survey  P.  B.  M.  215  at  Delta.  They 
are  therefore  independent  of  the  general  adjustment  of  1895. 

(b)  Ordinary  levels.— Ordinary  levels  of  the  Ouachita  River  Survey  were  run  with 
Buff  and  Berger  instrument,  having  a 10-second  bubble  tube.  They  were  checked 
bv  connections  with  the  precise  level  benches,  the  limiting  error  of  closure  being  4 
centimeters  for  any  distance.  In  the  final  reduction  of  notes  the  whole  error  of 
closure  for  any  stretch  was  referred  to  the  ordinary  levels  and  distributed  as  a linear 
function  of  number  of  instrument  settings  intermediate  the  check  points. 

Ordinary  levels  were  run  to  water  surface  at  sounding  ranges,  gauges,  high-water 
marks  and  such  benches  of  former  surveys  as  could  be  recovered;  also  to  occasional 
stadia’stations.  One  bench  of  the  1871  survey  of  the  Ouachita  River  was  recovered, 
and  another  probably  recovered.  Six  benches  of  the  1873  survey  were  recovered,  and 
two  others  probably  recovered.  A high-water  mark  tied  in  by  latter  survey  was 
also  probably  recovered,  and  an  indirect  connection  with  levels  of  both  surveys  was 
obtained  by  tracing  the  changes  made  in  the  Camden  gauge.  The  survey  of  1873 
touched  on  25  benches  of  the  earlier  survey.  The  levels  of  1871  were  checked  by 
duplicate,  sometimes  triplicate,  runs  for  the  first  36  kilometers  of  survey,  original 
and  check  lines  being  run  in  same  direction— upstream.  For  remainder  of  1871  sur- 
vey a single  line  was  run,  two  observers  leveling  alternate  stretches  always 
upstream.  The  levels  of  1873  were  run  by  one  observer,  in  a single  line— always 
downstream.  Levels  of  both  1871  and  1873  show,  in  marked  degree,  the  cumulative 
errors  characteristic  of  long  lines  of  levels  run  continuously  m one  direction.  These 
levels  have  been  adjusted  by  distributing,  as  linear  functions  of  distance  run,  the 
discrepancies  disclosed  at  points  common  to  both  of  the  earlier  surveys,  or  at  points 
of  either  recovered  by  present  survey.  , . 

Levels  of  the  survey  of  Bayou  D’Arbonne  (1883)  have  been  tied  .in  at  Monroe, 
initial  point  of  survey,  and  at  Cox  Ferry,  near  Farmerville.  The  discrepancy  dis- 
closed, being  no  greater  than  was  to  be  expected  in  a single  line  of  that  length  run 
in  one  direction,  was  distributed  through  the  1883  levels  in  the  usual  way. 

In  1893-94  Mr.  Charles  W.  Babbit,  C.  E.,  made  a levee  survey  from  Lum  Landing 
to  head  of  Black  River,  and  thence  along  Tensas  River  and  Brushy  Bayou  to  north 
boundary  of  Concordia  Parish,  La.  Levels  of  this  survey  have  been  tied  in  at 
six  points  on  Black  River,  and  at  Frogmore  and  Clayton  on  the  tributary  line. 
Mr.  Babbit  has  kindly  furnished  this  office  with  the  principal  results  of  his  survey, 
and  high-water  elevations,  etc.,  have  been  adjusted  in  the  light  of  check  connections 
above  mentioned  by  the  usual  method. 
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(c)  Topographical  levels . — The  vertical  circles  of  instruments  used  on  topography- 
read  down  to  1 minute ; the  telescope  bubble  tubes  have  a curvature  of  49  seconds 
per  division.  When  practicable,  elevations  were  determined  by  reading  rods  with 
telescope  bubble  centered.  This  method  adopted  from  the  Red  River  Survey,  where 
it  was  introduced  in  1889.  The  country  covered  by  survey  being  flat,  it  was  seldom 
necessary  to  use  vertical  angles.  These  levels  checked  by  closure  of  loops  and  con- 
nection with  points  of  the  higher  orders  of  levels,  the  limiting  discrepancy  being  4 
decimeters  for  any  distance.  In  the  final  reduction  the  whole  error  of  closure  on 
precise  levels  or  adjusted  ordinary  levels  was  referred  to  the  topographical  levels 
and  distributed  as  a linear  function  of  the  number  of  stadia  stations. 

To  show  roughly  the  accuracy  of  these  levels  there  have  been  selected  the  last  ten 
closures  of  each  topographer  for  each  field  season,  fifty  closures  in  all,  with  following 
results:  Average  length  of  stretch  leveled,  4.1  kilometers;  average  of  discrepancies, 
all  taken  with  one  sign,  4 centimeters ; number  of  discrepancies  between  0 and  1 
decimeter,  46 ; 1 and  2 decimeters,  3 ; 2 and  3 decimeters,  1. 

TOPOGRAPHY. 

Topography  was  taken  with  transit  and  stadia,  the  usual  instruments  and  methods 
being  employed  except  as  to  levels,  for  which  see  “ Hypsometry.?’  Instruments  read 
to  30  seconds  on  horizontal  limb,  1 minute  on  vertical  limb,  and  had  fixed  stadia 
hairs  with  ratio  of  1 :100  (d=)  between  rod  intercept  and  distance.  Stadia  rods  wert, 
graduated  in  true  metric  units.  Limiting  discrepancies  were:  In  azimuth,  5 min- 
utes ; in  distance,  50  meters ; in  elevation,  4 decimeters ; all  for  any  size  of  loop  closed. 

Main  banks  were  traced  with  care.  All  bayous,  breaks,  and  marked  depressions 
in  main  banks  were  investigated,  and  if  found  to  constitute  a side  waterway  leading 
back  to  river  at  some  other  point,  they  were  in  the  general  case  traced  through 
instrumentally,  paying  special  attention  to  thalweg.  In  a few  cases  these  flank 
waterways  lay  so  far  from  river  that  it  was  impracticable  to  trace  them.  All 
land  subject  to  overflow  by  the  ordinary  high  waters,  except  the  very  low  country 
above  mouth  of  Bartholomew,  was  taken  to  a distance  of  800  meters  from  river,  or 
back  to  wood  line  in  case  of  clearings.  All  important  tributaries  were  run  out  a 
distance  of  3 to  8 kilometers  from  the  main  stream ; minor  tributaries  were  run  out 
800  meters.  In  taking  back  country  a stadia  line  was  run  approximately  paralleling 
river.  Contour  points  were  taken  along  ridge  lines  of  divides  and  thalwegs  of 
depressions.  In  the  absence  of  such  salient  features  as  the  above,  contour  points 
were  often  taken  along  lines  normal  to  the  general  direction  of  river,  and  passing 
through  the  stadia  stations.  Considerable  sketching  was  done  with  prismatic  com- 
pass and  pedometer.  Hill  lines  and  limits  of  overflow  lying  far  back  from  river 
were  thus  located.  Land  corners  were  tied  in  to  furnish  a check  on  this  work. 

Topography  was  plotted  in  field  as  taken  on  scale  of  1:10,000.  The  field  sheets 
made  in  pencil  on  tracing  linen  have  been  completed  in  office,  inked,  and  lettered; 
214  kilometers  (river  distance)  of  this  work  is  in  outline;  97  kilometers  have  the  topo- 

Shieal  signs  partly  filled  in,  and  259  kilometers  show  full  topography.  Topog- 
y of  the  1873  survey  has  also  been  plotted  in  outline  on  tracing  linen  to  same 
scale  as  the  later  survey. 

HYDROGRAPHY. 

River  cross  sections  were  taken  at  intervals  of  about  400  meters  in  pools  and  50 
meters  or  less  on  shoals.  Cross  sections  located  by  stadia;  individual  soundings 
located  by  steel  cable,  marked  at  10-meter  intervals  by  lead  bullets  cast  on  cable. 
Shoal  soundings  made  with  wooden  rod.  Cross  sections  extended  from  water  sur- 
face to  top  banks  by  contour  points  observed  or  interpolated  in  prolongation  of 
sounding  range.  In  the  final  reduction  river  bed  has  been  referred  to  datum  plane 
of  survey  through  soundings  and  elevation  of  water  surface  at  time  of  sounding, 
the  results  being  thus  independent  of  river  stage. 

GAUGES. 

In  addition  to  the  gauges  regularly  maintained  other  permanent  gauges  were 
established,  dividing  river  into  stretches  of  about  40  kilometers,  and  these  gauges 
read  by  local  observers  during  progress  of  survey.  Further,  each  of  the  two  divi- 
sions of  general  survey  party  maintained  temporary  gauges  set  at  each  stopping 
point  of  quarter  boats.  The  records  of  the  several  classes  of  gauges  have  been  used 
in  reducing  observed  water  surfaces  to  low  water,  two  general  methods  being 
employed  for  different  reaches  of  river,  viz: 

(a)  Time  of  stage  travel  from  permanent  gauge  to  permanent  gauge  was  deter- 
mined by  plotting  hydrographs  for  these  gauges  and  noting  when  crest  of  rises  and 
troughs  of  falls  passed  successive  gauges.  This  time  interval  is  different  for  different 
river  stages,  and  was  determined,  in  the  case  of  any  two  consecutive  gauges,  for  a 
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stage  approximately  that  obtaining  while  survey  was  between  the  gauges  in  ques- 
tion. Stage  was  assumed  to  travel  at  uniform  rate  between  consecutive  gauges.  A 
temporary  gauge  having  been  set  at  known  position  intermediate  two  permanent 
gauges,  and  initial  reading  taken  at  once,  the  antecedent  time  when  corresponding 
river  stage  passed  permanent  gauge  above  and  the  subsequent  time  when  such  stage 
reached  permanent  gauge  below  was  found  by  simple  proportion.  Readings  for  the 
permanent  gauges  at  these  times  were  scaled  from  the  hydrographs  of  these  gauges, 
and  these  readings,  less  the  minimum  readings  of  the  gauges,  gave  the  reduction  to 
low  water  at  upper  and  lower  gauge  for  the  stage  obtaining  at  time  of  setting  the 
intermediate  temporary  gauge.  The  reduction  to  low  water  was  assumed  to  vary 
uniformly  (with  distance)  from  its  value  at  upper  gauge  to  its  value  at  lower  gauge, 
and  its  value  at  intermediate  temporary  gauge  computed  by  simple  proportion. 
Hydrographs  of  temporary  gauges  were  plotted  and  low-water  lines  determined  as 
above  laid  down  thereon.  There  being  no  temporary  gauge  standing  while  quarter 
boats  were  moving,  the  record  of  these  gauges  is  not  mntinuous.  The  breaks  were 
bridged  by  exterpolating  forward  from  the  hydrograph  of  gauge  discontinued  and 
back  from  hydrograph  of  gauge  next  established,  the  mean  result  being  adopted. 
Reduction  to  low  water  for  any  observed  water  surface  was  scaled  from  hydrograph 
of  nearest  temporary  gauge  in  existence  at  the  time.  Reduction  made  mainly  by 
graphical  methods. 

(6)  For  second  method  a hydrograph  for  time  that  survey  was  between  two  per- 
manent gauges  was  plotted  from  rise  and  fall  as  shown  by  the  temporary  gauges 
(the  record  for  latter  gauges  being  made  continuous,  as  explained  above),  and  zero 
taken  at  low  water,  as  shown  by  upper  permanent  gauge.  Corrections  to  low  water 
obtained  as  the  sum  of  two  interpolations.  The  first,  or  time  correction,  was  scaled 
from  above  hydrograph  for  the  time  of  observing  a water  surface.  The  second,  or 
position  correction,  was  obtained  by  distributing,  in  proportion  to  distance,  the  dis- 
crepancy between  the  temporary  gauge  hydrograph  and  the  hydrograph  of  the  lo  wer 
permanent  gauge,  plotted  with  reference  to  low  water  at  that  gauge,  comparison 
being  made  for  time  at  which  survey  passed  lower  permanent  gauge. 

Observed  water  surfaces  of  1895,  1896,  and  1897  have  been  reduced  to  low  water  of 
1896 ; those  of  1873  to  low  water  of  that  year,  using  second  of  methods  described 
above.  The  survey  of  1871  maintained  no  permanent  gauges,  but  after  passing 
Catahoula  Shoals  kept  a record  of  rise  and  fall.  Observed  water  surfaces  reduced 
to  low  water  of  1871  by  second  method,  beginning  hydrograph  at  point  where  sur- 
vey encountered  actual  low  water  and  plotting  backward  to  Catahoula  Shoals  and 
forward  to  Camden.  There  being  no  data  for  determining  position  correction , it  was 
omitted.  Observed  water  surfaces  of  survey  of  D’Arbonne  reduced  by  the  second 
method.  Both  methods  gave  good  results  for  slowly  varying  stages  approximating 
to  low  water;  neither  were  satisfactory  for  a rapidly  rising  or  falling  river.  Fortu- 
nately the  last-named  conditions  were  the  exception  for  the  several  surveys  reduced. 

DISCHARGE. 

Discharge  measurements  were  made  during  progress  of  general  survey,  observa- 
tions being  taken  once  a week  in  the  usual  case,  but  more  frequently  when  any 
marked  change  of  stage  rendered  a determination  desirable.  In  addition,  a series  of 
observations  were  made  at  Jonesville  in  November,  1894,  at  Catahoula  Shoals  in 
December,  1894,  and  at  Monroe  March  and  April,  and  again  in  September,  1897.  A 
number  of  observations  were  made  by  survey  of  1873  in  the  upper  river,  by  a special 
survey  at  Catahoula  Shoals  in  1890  and  by  the  Red  River  survey  at  mouth  of  Black 
in  1891.  . . . 

For  observations  made  by  present  survey  discharge  sections  were  determined  as 
noted  under  “ Hydrography ;”  soundings  made  with  rod  when  depth  permitted; 
velocities  determined  by  Price  current  meter  at  mid  depth.  Velocities  observed  at 
channel  and  at  points  symmetrically  disposed  on  either  side,  the  extreme  stations 
being  taken  as  near  the  banks  as  practicable.  Before  quitting  a section  registra- 
tions at  the  several  stations  were  inspected,  and  if  these  indicated  any  marked  lack 
of  symmetry  with  reference  to  the  channel  velocity  additional  observations  were 
taken  at  intermediate  stations,  selected  according  to  judgment.  Meter  generally 
rim  at  any  station  for  two  minutes,  and  registrations  recorded  at  end  of  first  and 
second  minutes.  If  any  material  discrepancy  resulted  between  the  two-minute 
count  and  twice  the  one-minute  count  the  observations  were  repeated,  not  necessarily 
to  obtain  an  agreement,  but  to  determine  if  current  was  pulsating.  Observations 
taken  from  skiff  held  in  place  by  steel  cable  stretched  across  stream,  graduations 
on  cable  serving  to  locate  velocity  stations.  In  shallow  water  meter  was  suspended 
from  boom  projecting  over  bow  of  skiff;  in  deep  water  it  was  suspended  from  mini- 
ature shears  overhanging  stern  of  skiff.  Meter  rated  at  intervals  by  being  carried 
forward  and  back  over  a known  course,  generally  in  running  water,  time  and  regis- 
trations being  noted.  Revolutions  of  meter  wheel  determined  by  counting  clicks  of 


1612  REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 


an  electric  register  in  circuit  with  meter  and  three  to  four  Leclanche  cells.  Many 
attempts  were  made  to  adjust  register  so  as  to  get  correct  tally  on  dials,  bat  it  was 
found  that  this  tally  could  never  be  trusted  implicitly,  the  difficulty  being,  it  is 
thought,  in  the  varying  strength  of  battery  current.  Experiments  have  lately  been 
made  in  this  office  with  a Bell  telephone  receiver  in  circuit  with  meter  and  a single 
Mesco  dry  cell,  with  satisfactory  results. 

Discharge  observations  reduced  by  a method  original  with  Assistant  H.  M.  Marshall 
and  described  in  Chief  of  Engineer's  Report,  1893,  page  1976,  viz : “The  cross  section 
and  [transverse  mid  depth]  velocity  curve  having  been  plotted,  the  product  of  the 
velocity  at  any  point  by  the  depth  of  the  cross  section  at  that  point,  the  two  being 
measured  on  the  diagram,  is  plotted  as  an  ordinate  to  the  width  of  the  cross  section 
at  the  same  position  at  which  the  factors  obtained.  If  points  be  thus  plotted  where- 
ever  there  is  a considerable  change  in  depth  or  mid-depth  velocity,  the  curve  drawn 
through  them  is  a graphical  representation  of  the  discharge  and  the  area  * * * is 

the  measure  thereof." 

Final  results  diminished  by  4 per  cent  to  allow  for  excess  of  mid  depth  over  mean 
velocity.  Areas  of  cross  sections  and  of  discharge  curves  taken  off  with  a Lorber 
rolling  planimeter.  In  prosecuting  this  work  it  developed  that  cross-section  paper 
as  furnished  by  the  trade  is  seldom  true,  and  that  error  is  different  in  different  direc- 
tions; further,  the  paper  varies  an  appreciable  amount  with  varying  hydrometric 
conditions.  For  this  reason  an  approximate  setting  only  could  be  obtained  by  calcu- 
lation, the  true  setting  being  found  by  successive  trials.  A method  of  determining 
setting  direct  and  by  one  trial  was  developed.  The  equation  of  any  planimeter,  polar 

or  rolling,  is  of  the  form  A = in  which  A = area  of  any  plotted  figure  selected 


for  determining  setting;  x = distance  of  tracing  point  from  center  of  motion  of  tracer 
arm,  or  setting  required ; y = result  recorded  by  instrument ; c = constant,  depending 
on  the  instrument  and  area  scale  of  drawing.  Make  x—K  (numerically),  then  by 

equation  A = or  y = c.  Hence  if  the  figure  be  traced  out  by  planimeter  with 


the  setting  A,  the  difference  of  the  initial  and  final  readings  will  be  the  constant  c 
for  the  given  instrument  and  scale.  Now  c is  the  required  setting,  for  making  x = c 

cy 

above  equation  becomes  A — ~=y.  Or  for  setting  c,  instrument  will  give  areas 


direct  for  all  figures  plotted  to  same  scale  as  trial  figure. 

For  the  discharge  observations  of  1873  velocities  were  determined  by  floats. 
Character  of  float,  whether  rod  or  double,  is  not  stated,  but  depth  of  immersion  is 
given,  and  it  is  presumed  that  double  floats  were  used.  In  reducing  these  observa- 
tions observed  velocities  were  reduced  to  mean  in  same  vertical  by  applying  coeffi- 
cients scaled  from  a curve  based  on  the  observations  of  Gen.  Theo.  G.  Ellis,  given  in 
Chief  of  Engineer’s  Report,  1875,  vol.  3,  p.  344. 

The  velocity  observations  of  1890  at  Catahoula  Shoals  were  made  with  surface 
floats,  and  observed  velocities  reduced  to  mean  by  applying  the  coefficient  0.9165. 
(See  Chief  of  Engineer’s  Report,  1891,  p.  1968.)  Velocity  observations  of  1891  at 
mouth  of  Black  made  with  meter  at  mid  depth. 


SEDIMENT. 


Sediment  samples  were  usually  collected  in  conjunction  with  the  discharge  obser- 
vations. A weighted  bottle  with  valve  stopper  used  in  collecting,  and  samples  taken 
from  surface,  mid  depth,  and  bottom,  at  three  or  more  verticals  equally  spaced  in 
the  cross  section.  The  weight  of  water  (with  sediment)  retained  for  examination 
as  one  sample  was  about  14,000  grains. 

Ratio  of  weight  of  sediment  to  weight  of  water  carrying  same  in  suspension 
obtained  by  filtering  sample  and  weighing  residue  by  the  usual  methods. 


PROFILES. 

Profile  showing  right  and  left  top  banks,  levees,  high-water  line  of  1882,  low-water 
line  of  1896,  and  channel  bottom  from  vicinity  of  Camden  to  mouth  of  Black  (570 
kilometers)  has  been  plotted  to  a horizontal  scale  of  1 :100,000  and  vertical  scale  of 
1 :100  on  tracing  linen.  Low-water  lines  and  channel  bottoms,  Camden  to  Trinity 
(475  kilometers),  for  1871  and  1873,  as  determined  by  surveys  of  those  years,  plotted 
to  same  scales. 

River  distances  by  the  earlier  surveys  have  been  adjusted  to  present  survey  by 
making  comparisons  at  well-identified  localities,  landings,  mouths  of  bayous,  etc., 
and  prorating  the  discrepancies  disclosed  over  the  intervening  stretches.  A similar 
profile  of  Bayou  D’Arbonne,  based  on  survey  of  1883,  is  in  preparation. 

I can  not  commend  too  highly  the  services  of  the  gentlemen  associated  with  me  in  this 
work.  These  were:  Assistant  Engineer  Walter  H.  Polk  and  Surveyor  William  R. 
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Neely,  precise  levels  and  topography ; Assistant  Engineer  G.  C.  Haydon,  topography; 
John  Hill  eke  and  F.  Y.  Parker,  drafting;  Surveyor  Edwin  Polk,  ordinary  levels; 
Recorder  B.  W.  Pegues,  traverse  line  and  topography;  Recorder  Joseph  Wright,  pre- 
cise levels,  topography,  and  hydrography;  Recorder  R.  E.  Tilden,  topography,  and 
Recorder  Charles  L?  Coleman,  hydrography. 

Very  respectfully, 

T.  C.  Thomas,  Assistant  Engineer . 

Marj.  J.  H.  Willard, 

Corps  of  Engineers , U.  S.  A. 


w5. 

IMPROVEMENT  OF  BAYOU  BARTHOLOMEW,  LOUISIANA  AND  ARKANSAS. 

A party  equipped  with  axes,  saws,  explosives,  etc.,  working  under 
the  supervision  of  Overseer  Janies  R.  Vaughan,  was  transferred  from 
Upper  Ouachita  River  November  II  and  employed  in  Bayou  Bartholo- 
mew until  December  6, 1897,  when  it  returned  to  the  Ouachita.  Opera- 
tions commenced  at  the  mouth  of  the  bayou  and  were  carried  upstream 
about  38  miles,  to  Point  Pleasant,  La. 

The  work  consisted  of  felling  leaning  trees,  cutting  logs,  stumps, 
brush,  channel  and  shore  snags,  burning  drift,  etc.  Heavy  logs,  snags, 
and  stumps  were  blown  up.  Tree  slides  were  removed  at  the  following 
places,  viz:  Goodwin  Bend,  below  and  above  Desiard,  Guthrie  Bend, 
Scarborough  Place,  Marble  Place,  and  Ford  Place.  The  bayou  was  at 
an  extreme  low  stage,  favorable  for  work,  and  all  obstructions  below 
Point  Pleasant  were  destroyed. 

The  following  is  a summary  of  the  work  done,  viz : 


Channel  snags  cut  and  destroyed 1,  Oil 

Shore  snags  cut  and  destroyed - 342 

Logs  cut  and  destroyed 439 

Stumps  cut  and  destroyed 246 

Leaning  trees  cut  and  destroyed — 472 

Square  yards  of  willows  and  brush  cut --  1, 094 

Cords  of  drift  burned  (approximate) 450 


The  available  funds  having  been  exhausted  by  this  work,  nothing 
further  could  be  done. 

The  annual  cost  of  maintaining  the  work  in  Bayou  Bartholomew  was 
estimated  to  be  $2,500.  Drift,  sliding  and  caving  banks,  and  the  rapid 
growth  of  vegetation  constantly  add  new  obstructions,  which,  if  allowed 
to  remain,  accumulate  more  rapidly  and  become  more  difficult  to  remove 
each  year. 

Money  statement. 


July  1, 1897,  balance  unexpended $1, 126. 47 

June  30, 1898,  amount  expended  during  fiscal  year 1, 126. 47 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1900,  for  maintenance 5, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2 of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 


The  appropriations  have  been  as  follows : 


By  act  of — 

March  3, 1881 $8,000 

August  2, 1882 5,  000 

July  5, 1884  5,  000 

August  5, 1886 5,000 

August  11, 1888 5,  000 

September  19, 1890 5,  000 


By  act  of— 

July  13, 1892  $5,  000 

August  18, 1894 5,  000 

June  3,1896  4,000 


Total 47, 000 
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COMMERCIAL  STATISTICS. 

Bayou  Bartholomew  was  reported  navigable  from  December  1 to  June  30  in  the 
past  fiscal  year. 


List  of  steamboats  engaged  in  navigation  during  the  fiscal  year. 
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Summary  of  commerce  reported. 


Articles. 

1897-98. 

1896-97. 

1895-96. 

1894-95. 

1893-94. 

1892-93. 

1891-92. 

1890-91. 

1889-90. 

Cotton 

Cotton  seed 

Cotton-seed  meal. . 

Tons. 
1,206 
2, 950 

Tons. 
175 
9, 040 

Tons. 
1, 235 
270 

Tons. 
1, 390 
3, 826 

Tons. 
2,  434 
2,  991 

Tons. 
1, 000 
1, 300 

Tons. 

2,  372 

3,  326 
1,425 
4, 450 
1,  648 

410 

Tons. 
3,  971 
2,  467 
516 
20,  080 
17,  822 
1,  340 

Tons. 

2, 000 
4, 000 

Saw  logs 

Staves  

Miscellaneous 

Total  down  freight 
Return  freight 

Total 

Estimated  value. . . 

1,  000 
832 
900 

2, 020 
2, 165 
224 

7,  683 
6,  012 
350 

117 

100 

159 
2,  569 
665 

2,  000 
2,375 
175 

11, 839 

6,888 
1, 188 

13,  624 
615 

15,  550 
2, 110 

5,  433 
1, 200 

8,  818 
3,  469 

6, 850 
825 

13, 631 
1,534 

46,196 
3, 103 

17,  839 
4, 000 

8, 076 

14,  239 

17,  660 

6,633 

12,  287 

7,  675 

15, 165 

49,  299 

21, 839 

$284,  m 

l^ooiT 

$561,  000" 

$243^000 

$564,  000 

$136, 000 

$515, 000 

$826, 000 

$492, 700 

This  stream  is  crossed  at  Baxter,  Ark.,  the  upper  limit  of  improvement,  by  a 
branch  of  the  St.  Louis,  Iron  Mountain  and  Southern  Railroad,  which  connects  with 
the  Mississippi  River  at  Arkansas  City,  Ark.,  runs  west  56  miles  to  Warren,  Ark., 
and  probably  will  be  extended  to  Camden,  on  the  Ouachita,  which  is  connected 
with  the  main  line  by  a branch  to  Gurdon,  Ark.  The  Houston,  Central  Arkansas 
and  Northern  Railroad  (another  branch  of  the  Missouri  Pacific  system)  runs  parallel 
to  Bartholomew  from  McGehee,  Ark.,  to  Monroe,  La.  The  New  Orleans  and  North- 
western Railway,  completed  to  near  Bastrop,  La.,  crosses  the  Houston,  Central 
Arkansas  and  Northern  Railroad  at  Collinston,  7 miles  south  of  Bastrop.  A new 
line  from  Sunnyside  Landing,  Ark.,  on  the  Mississippi  River,  to  Hamburg,  Ark., 
crossing  Bayou  Bartholomew  near  Portland,  Ark.,  has  been  built. 


W 6. 

IMPROVEMENT  OF  BCEUF  RIVER,  LOUISIANA. 

No  work  for  improving  Boeuf  River  was  done  during  the  fiscal  year 
ending  June  30,1896. 

It  was  inadvisable  to  attempt  the  closure  of  any  of  the  outlets  near 
Point  Jefferson  with  the  limited  amount  available,  for  reasons  given  in 
my  last  report.  (Report  Chief  of  Engineers,  1897,  p.  1917.) 
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For  maintenance  of  the  work  done,  by  removal  of  obstructions 
brought  into  the  stream  since  last  operations  were  suspended,  it  is  pro- 
posed to  transfer  the  party  and  outfit  from  Bayou  Ma9on  and  Tensas 
Biver  when  work  in  those  streams  ceases. 

The  amount  expended  during  the  year  was  the  proportion  reserved 
for  payment  of  office  charges  against  this  appropriation  for  the  past 
two  years. 

Money  statement. 


July  1,  1897,  balance  unexpended $8, 328. 46 

June  30,  1898,  amount  expended  during  fiscal  year 270. 00 

July  1,  1898,  balance  unexpended 8,  058. 46 

July  1,  1898,  outstanding  liabilities .86 

July  1,  1898,  balance  available 8, 057.  60 


(Amount  (estimated)  required  for  completion  of  existing  project 24, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1900  26, 500. 00 
(For  closing  outlets,  $24,000;  for  maintenance,  $2,500.) 

Submitted  in  compliance  with  requirements  of  sections  2 of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 


The  following  appropriations  have  been  made : 


By  act  of— 

March  3,  1881 $5,  000 

August  2,  1882  5,  000 

July  5,  1884 5,  000 

August  5, 1886 5,000 

August  11, 1888 6,  000 

September  19,  1890 5, 000 


By  act  of — 

July  13,  1892 $10,  000 

August  18,  1894  8,  000 

June  3,  1896 6,000 

Total 55, 000 


COMMERCIAL  STATISTICS. 


Bceuf  River  was  reported  navigable  from  December  15,  1897,  to  June  30,  1898. 
List  of  steamboats  engaged  in  navigation  in  the  fiscal  year. 


Breadth. 

Draft. 

00 

f 

Name. 

Class. 

Tonnage 

Length. 

Depth. 

Light. 

Loaded. 

Between— 

n 

o 

« 

Parlor  City 

Stem 

136. 30 

Feet. 

125 

Feet. 

26 

Feet. 

3.7 

Ft.  In. 
2 0 

Ft.  In. 
6 0 

New  Orleans  and  Girard. 

1 

City  of  Brunswick. . . 

wheel. 
.. .do .. 

77. 01 

87.9 

19.6 

3.9 

2 0 

3 0 

New  Orleans  and  Bceuf 

1 

Stnn  Bwarfi  _ _ _ 

do  . 

104. 45 

100 

17 

3 

2 2 

3 6 

River. 

2 

T.  K.  Green 

...do  .. 

32. 77 

81.8 

17.3 

3.1 

1 8 

3 0 

Knight  Landing  and  Alto 

18 

Rosa  B 

...do  .. 

41. 85 

82.6 

15.8 

3 

1 5 

2 6 

Monroe  and  Mrs.  Jor- 

1 

Julia  H 

Lee  Otis 

Tug  .. 
...do  .. 

4.9 

4.5 

35 

40 

7 

9 

5 

3 6 

4 6 

3 6 

4 6 

dan’s. 

(Mouth  and  Gumpoint . . . 
\Moutn  and  Turkey  Creek 
Stafford  and  various 
landings. 

do 

15 

25 

100 

Trwi'p  

Launch 

3 

35 

8 

2 6 

3 2 
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Summary  of  commerce  reported. 


Articles. 

1897-98. 

1896-97. 

1895-96. 

1894-95. 

1893-94. 

1892-93. 

1891-92. 

1890-91. 

1889-90. 

Cotton 

Cotton  seed 

Hides  and  skins 

Live  stock 

Tons. 

375 
1, 860 
2 
21 
870 
20 

1,  660 
200 

Tons. 

130 

188 

1 

Tons. 

707 
1, 633 
8 

64 

1,100 
840 
4,  000 
190 

Tons. 

876 

2,313 

1 

76 

75 

Tons. 

900 

2,550 

Tons. 
626 
1, 878 

Tons. 
1,583 
1, 178 
50 
19 
1, 352 
1,  223 
3, 138 
72 

Tons. 
1,  760 
716 

Tons. 

1,397 

731 

12 

300 

Lumber 

Saw  logs 

23 

250 

Staves  

Miscellaneous 

Total  down 

freight 

Return  freight 

Total 

Estimated  value. . . '. 

10,  675 
20 

1,389 

136 

4,  626 
450 

923 

300 

1,  777 
179 

263 

5, 088 
211 

11, 037 
224 

8, 542 
425 

4,866 

250 

8,  838 
650 

3, 977 
335 

8,615 

1,370 

4, 432 
3, 458 

2,  391 
1,594 

5,  219 

11, 261 

8,  967 

5, 116 

9, 488 

4,312 

9,  985 

7, 890 

3,  985 

$130, 000 

$69,  000 

$270, 000 

$159,  000 

$350,  000 

$200,  000 

$501,  000 

$636, 500  j 

$580, 850 

The  Vicksburg,  Shreveport  and  Pacific  Railroad  crosses  Boeuf  River  near  Girard, 
La.,  and  the  New  Orleans  and  Northwestern  Railway  crosses  about  2 miles  north  of 
Rayville,  La.  The  Houston,  Central  Arkansas  and  Northern  Railroad  runs  parallel 
to  the  river  on  the  west,  and  a line  is  projected  (Louisiana,  Arkansas  and  Missouri 
Railroad)  which  will  touch  the  river  at  several  points  on  the  east. 


W 7. 

IMPROVEMENT  OF  TENSAS  RIVER  AND  BAYOU  MAQON,  LOUISIANA. 

To  save  cost  of  building  separate  quarter  boats  and  of  organization 
and  equipment  it  was  intended  to  employ  but  one  party  for  work  in 
the  several  tributaries  of  Ouachita  River,  moving  from  one  to  another 
as  funds  ran  out  or  as  the  stages  might  render  advisable.  Repeated 
requests  having  been  made,  however,  for  the  removal  of  obstructions 
in  Lower  Tensas  River  by  those  interested  in  navigation,  the  work  was 
assigned  to  Watkins  Decker,  master  of  the  U.  S.  snag  boat  Wagner , 
that  vessel  being  employed  at  the  time  in  Lower  Ouachita  and  Black 
rivers.  The  snag  boat  could  not  enter  Tensas  River  on  a stage  low 
enough  to  permit  efficient  work  for  removal  of  snags,  logs,  etc.,  on  the 
bottom,  and  an  old  quarter  boat  at  Ouachita  City,  La.,  was  floated 
down  Ouachita  River  to  Trinity  for  temporary  use  of  the  crew  of  the 
Wagner  while  engaged  upon  this  work. 

Operations  were  confined  to  Tensas  River  between  its  mouth  and 
Kirk  Ferry,  about  35  miles  upsteam  and  5 miles  below  mouth  of  Bayou 
Ma§on.  September  24-27, 1897,  the  quarter  boat  was  moved  upstream 
to  Alphenia  Plantation,  about  3 miles  below  Kirk  Ferry.  September 
28  work  commenced  at  the  latter  place  and  was  carried  down  to  the 
mouth,  which  was  reached  October  16,  operations  having  been  expe- 
dited by  a second  party  in  the  lower  part  of  the  river  under  direction 
of  the  pilot  of  the  Wagner . 

The  stage  was  low,  about  6 inches  above  extreme  low  water,  and  all 
obstructions  in  the  channel  and  along  shore  were  destroyed  except 
mud  lumps  and  shoals.  From  Kirk  Ferry  to  the  railroad  bridge  at 
Clayton  few  obstructions  were  found.  Below  Clayton  to  Hunter  Bar 
there  was  good  depth  of  water,  but  the  channel  was  obstructed  with 
snags  and  stumps,  and  some  dangerous  stumps  were  destroyed  along 
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the  banks,  notably  at  Kimball  Bayou  Plantation.  At  Hunter  Bar 
there  was  only  12  inches  depth  for  a distauce  of  150  feet  and  the  shoal 
was  strewn  with  snags  and  stumps.  The  chanuel  and  landings  at  May- 
hew,  Maitland,  and  Lamarque  plantations  were  cleared  of  obstructions. 
At  the  latter  place  there  are  numerous  small  islands  and  mud  lumps  in 
the  river,  the  tops  of  which  were  out  of  water  at  the  time  from  1 to 
2 feet,  all  of  which  were  cleared  of  snags,  stumps,  etc.  The  channel 
and  landings  at  Dunbarton  and  Cash  Bayou  plantations  also  were 
freed  of  snags  and  stumps.  Below  the  latter  place  to  Chamberlain 
Landing  there  was  good  depth,  but  a great  many  snags  and  stumps  in 
the  channel.  The  least  depth  on  Chamberlain  Bar  was  15  inches,  and 
for  a distance  of  a mile  or  more  it  ranged  between  15  and  24  inches. 
From  Chamberlain’s  down  there  are  no  bars,  except  a mud  reef  one  half 
mile  above  the  mouth,  and  the  channel  and  banks  were  freed  of  obstruc- 
tions. A landslide  about  2£  miles  above  the  mouth  has  contracted  the 
channel  and  afforded  better  navigation  than  before  it  occurred.  There 
was  20  inches  depth  at  this  place  and  18  inches  on  the  mud  bar  just 
above  the  mouth. 

The  project  for  this  work  does  not  contemplate  navigation  at  low 
stages,  and  no  attempt  was  made  to  remove  any  of  the  bars,  which,  if 
accomplished,  would  only  lessen  the  depth  in  the  pools  above  and  cause 
the  stream  to  drain  more  rapidly.  Blasting  mud  lumps  with  dynamite 
would  do  little  good,  as  the  banks  are  soft  and  miry  and  will  cause 
upheavals  of  the  bottom  at  low  stages  from  time  to  time,  and  any 
violent  explosions  would  have  a tendency  to  cause  the  upper  banks  to 
crack  and  slide. 

The  following  is  a summary  of  the  work  done  September  28  to  Octo- 
ber 16,  1897,  viz : 


Channel  snags  pulled  and  destroyed 488 

Stumps  in  channel  pulled  and  destroyed 323 

Stumps  cut 635 

Shore  snags  cut 186 

Logs  removed  from  channel 27 

Logs  cut  up  along  hanks 11 

Trees  removed  from  channel . 4 

Trees  felled 21 


The  latter  part  of  April,  1898,  a quarter  boat  belonging  to  the  United 
States,  which  had  been  laid  up  at  Trinity,  La.,  on  Ouachita  Kiver,  was 
towed  to  Upper  Bayou  Mayon  preparatory  to  resuming  work  in  that 
stream,  but  an  overflow  of  Arkansas  River,  due  to  breaks  in  the  levee 
on  the  right  bank  near  the  head  waters  of  the  Mayon  and  heavy  local 
rains,  kept  the  bayou  at  a stage  too  high  to  work  to  advantage  until 
June  27.  On  that  date  a party  equipped  with  tools  and  explosives  was 
organized  by  Overseer  J.  R.  Vaughan  at  Floyd,  La.,  and  by  June  30 
had  worked  downstream  5 miles  to  Motley  Place,  removing  the  follow- 
ing obstructions  to  navigation: 


Snags  cut  and  destroyed . 190 

Stumps  cut  and  destroyed 43 

Shore  snags  cut  and  destroyed 72 

Logs  cut  and  destroyed 119 

Leaning  trees  cut  and  destroyed 64 

Square  yards  of  willows  and  brush  cut 2, 242 


This  work  will  continue  until  the  available  funds  are  exhausted. 

The  original  project  contemplated  an  expenditure  of  $40,000  for 
thorough  work  in  one  low-water  season.  Operations  have  dragged 
ENG  98 102 
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along  for  seventeen  years,  with  small  and  intermittent  appropriations, 
which  permitted  the  removal  of  the  worst  obstructions  from  time  to 
time.  Drift  brought  down  by  floods,  caving  and  sliding  banks,  and 
the  rapid  growth  of  timber  and  brush  along  the  banks  create  new 
obstructions  every  year,  which  should  be  removed  in  the  interest  of  safe 
navigation. 

Money  statement. 


July  1,  1897,  balance  unexpended _ $4  980.82 

June  30,  1898,  amount  expended  during  fiscal  year 2,  115.  78 


J uly  1,  1898,  balance  unexpended 


2, 865. 04 


f Amount  (estimated)  required  for  completion  of  existing  project 4 000.  00 

I Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1900  4*  00(1  00 

j Submitted  in  compliance  with  requirements  of  sections  2 of  river  and 
l harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

The  appropriations  have  been  as  follows: 


By  act  of — 

March  3, 1881 $3, 000 

July  5, 1884 4,000 

August  5, 1886 4, 000 

August  11, 1888 5,000 

September  19, 1890 5, 000 


By  act  of— 

July  13, 1892 $5,000 

August  18,1894 5 ,000 

June  3, 1896 5,000 


Total 36,000 


COMMERCIAL  STATISTICS. 

In  the  fiscal  year  Tensas  River  was  reported  navigable  from  July  1 to  18  and  from 
December  23  to  June  30,  and  Bayou  Magon  for  about  the  same  period. 

List  of  steamboats  reported  navigating  Tensas  River  and  Bayou  Magon  in  the  fiscal  year 

1898. 


Draft. 

Bound  trips. 

Name. 

| Class. 

Tonnagt 

Length. 

Breadth, 

Depth. 

Light. 

Loaded. 

Between— 

May  Fisher 

Feet. 

Feet. 

Feet. 

A 

Ft.  In. 

Ft.  In. 

Stern  - 
wheel. 

52.  84 
24. 89 

92 

70.6 

18.8 

15.2 

9 ft 

Baton  Eonge  and  mouth  of 
Bayou  Magon. 
Jonesville  and  various 

1 

21 

Oceola 

*± 

9 Q 

u U 

1 ft 

2 0 

n a 

1 u 

& O 

Josephine  Loviza. . 

...do  .. 

93. 25 

113.6 

22.2 

3.7 

2 4 

3 6 

landings  on  Tensas  Eiver. 
New  Orleans  and  Bayou 

1 

Daisy 

106.  64 

122 

22- 

3.8 

2 6 

3 6 

Magon. 

do 

1 

J.  W.  Swayze 

...do  .. 

86.62 

110 

21 

3.7 

1 8 

3 6 

J onesville,  Upper  Tensas, 

25 

and  Warsaw  on  Bayou 

Bettie  Lee 

...do  .. 

28. 56 

56 

12 

2.5 

10 

2 6 

Magon. 

Jonesville  and  Floyd  on 

41 

Dixie 

Tug  .. 

16. 94 

52.6 

12 

4 

d n 

A (K 

Bayou  Magon. 

New  Orleans  and  Bayou 

4 O 

1 

Stoneware 

Stern- 

104.45 

100 

17 

3 

2 2 

3 6 

Macon. 

do 

j 

C.  B.  Bryan 

wheel. 
...do  .. 

330.44 

114. 2 

29 

4.5 

2 0 

4 2 

Trinity,  Tensas  Eiver,  and 

35 

Bayou  Magon  (200  pas- 

Teal  

48. 28 

85 

19.6 

4 

sengers). 

Vo  rpccivcd 
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Summary  of  commerce  reported. 


Articles. 

1897-98. 

1896-97. 

1895-96, 

1894-95. 

1893-94. 

1892-93. 

1891-92. 

1890-91. 

1889-90 

Cotton 

Tons. 
3,  635 
13, 048 

Tons. 
1,  310 
3,544 
2 

200 
10,  321 
400 
100 
5,000 

Tons. 
1,  038 
2,444 

Tons. 

1,543 

2,993 

50 

290 

260 

4,012 

1,045 

Tons. 

450 

1,400 

2 

108 

895 

300 

104 

Tons. 

498 
1, 457 
3 
3 

26 

Tons. 

3,762 

4,876 

Tons. 
2,  760 
4, 850 
10 
6 

1,032 

Tons. 

1, 527 
2,920 
2 

Cotton  seed 

Hides  and  skins. . . 

Live  stock 

10 
71 
440 
1, 942 

Staves 

2,934 
1, 060 
465 
575 

285 

640 

150 

3, 325 

Lumber 

Miscellaneous 

378 

50 

Saw  logs 

Total  down 

freight 

Return  freight 

Total 

21, 717 
1, 022 

20, 877 
1, 419 

4,557 

272 

10, 193 
2, 092 

3,  259 
2, 700 

1, 987 
662 

11, 101 
5,886 

9,  036 
6,  000 

7,824 
5,  216 

22, 739 

22,  296 

4,829 

12,  285  i 5,  959 

2,649 

16,  987 

15,  036 

13,040 

Estimated  value  . . 

$600, 000 

$535, 000 

$146, 000 

$561, 000  $389,  000 

$122,  500 

$990,  000 

$999, 500 

$742,  390 

The  Vicksburg,  Shreveport  and  Pacific  Railroad  crosses  Bayou  Ma$on  near  Delhi, 
La.  The  New  Orleans  and  Northwestern  Railroad  crosses  Tensas  River  at  Clayton, 
Concordia  Parish,  La. 


W 8. 

IMPROVEMENT  OF  YAZOO  RIVER,  MISSISSIPPI. 

The  U.  S.  snag  boat  John  E.  Meigs , P.  R.  Starr,  master,  which  had 
been  sent  to  tow  a dredge  to  Shreveport,  La.,  for  use  in  Cypress  Bayou 
and  the  lakes,  returned  to  Vicksburg  from  Red  River  July  15,  and  after 
undergoing  repairs,  receiving  supplies,  etc.,  entered  Yazoo  River  and 
commenced  work  July  26,  1897.  Operations  were  carried  to  the  head 
of  the  river  and  thence  back  to  mouth  of  Big  Sunflower  River,  and  con- 
sisted of  removing  channel  obstructions,  shore  snags,  and  tree  slides, 
and  clearing  sliding  and  caving  banks  of  trees,  stumps,  and  brush. 
For  the  latter  purpose  a large  force  of  laborers  was  hired  after  the  river 
reached  a low  stage. 

On  account  of  the  spread  of  yellow  fever  throughout  the  South,  and 
the  close  proximity  of  the  disease  at  Edwards  Station,  Miss.,  to  this 
work,  under  authority  of  the  Secretary  of  War  operations  were  sus- 
pended and  the  boat  returned  to  Vicksburg  September  17.  There  was 
only  18  inches  depth  on  the  bar  at  the  entrance  into  the  Mississippi, 
but  after  extraordinary  exertions  and  seven  and  a half  hours’  continuous 
hard  work  the  Meigs , drawing  3 feet,  Anally  ploughed  her  way  through, 
though  at  times  it  would  have  been  practicable  to  have  walked  dry-shod 
on  the  sand  around  the  lower  side  of  the  boat.  September  18  such  rec- 
ords, etc.,  as  were  required  for  the  transaction  of  official  business  were 
taken  aboard,  the  boat  proceeded  to  Hopefield  Bend,  Ark.,  a short  dis- 
tance above  Memphis,  Tenn.,  and  was  used  as  a temporary  office  until 
October  29,  when  it  returned  to  Vicksburg.  By  order  of  the  State 
board  of  health  the  Meigs  was  forbidden  to  land  at  Vicksburg,  and  was 
compelled  to  anchor  out  in  the  river  until  noon  November  3,  when  per- 
mission to  come  ashore  was  granted. 

After  examination  it  was  found  that  the  Meigs  would  be  unable  to 
cross  the  bar  at  the  mouth  and  resume  snagging  operations,  and  needed 
minor  repairs  of  the  vessel  were  made.  By  the  use  of  a small  side  dock 
a patch  6 by  72  inches  was  put  on  the  starboard  side  forward  to  cover 
a crack  in  upper  knuckle  lap;  another  patch  72  inches  long  was  put 
over  the  same  crack  about  20  feet  aft,  and  2 rivets  in  butt  joint  under 
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the  mess  room  were  replaced.  Two  cracks  in  the  knuckle  plate  aft  of 
suction  pipe  were  calked  and  stopped,  and  3 small  bulkheads  were  made 
inside  the  hull  and  cemented.  The  rudders  were  taken  off,  repaired, 
and  replaced ; the  port  boiler  tubes  were  calked,  and  the  joints  and 
connections  of  both  boilers  were  overhauled  and  repaired.  The  wheel 
was  repaired  with  new  arms,  circles,  and  braces  where  needed,  and 
repainted;  the  compartments  of  the  steel  hull  were  scraped,  cleaned, 
and  repainted,  and  the  breeching,  boilers,  chimneys,  pipes,  and  iron 
connections,  and  boiler  deck  and  stern  bulkheads  were  repainted.  The 
capstan  and  main  engines  were  overhauled  and  repaired,  and  steam 
and  water  pipes  were  renewed  where  necessary,  etc. 

The  water  having  risen  sufficiently  to  enter  the  Yazoo,  supplies  were 
taken  aboard,  and  the  Meigs  left  Vicksburg  January  4 to  resume  work 
in  that  river.  Operations  were  carried  upstream  to  the  head,  at  the 
junction  of  Tallahatchie  aud  Yallabusha  rivers,  which  was  reached 
January  13.  All  obstructions  that  could  be  located  or  caught  with  the 
drag  chain  were  removed  on  the  way  up.  A number  of  tree  slides  hav- 
ing been  reported  in  the  Tallahatchie,  the  boat  continued  up  that  river, 
where  it  was  employed  for  five  days,  but  returned  to  the  Yazoo  Jan- 
uary 18.  Continued  rains  had  put  the  river  at  a stage  too  high  for 
effective  work,  and  little  could  be  accomplished  on  the  down  trip.  On 
January  21  the  United  States  quarter  boat  which  had  been  used  in  Big 
Sunflower  Biver  was  towed  by  the  Meigs  from  the  mouth  of  that  stream 
to  Yazoo  City,  and  the  next  day  the  snag  boat  returned  to  Vicksburg 
and  was  laid  up  with  the  plant  in  Lake  Centennial. 

The  following  is  a summary  of  the  work  done  by  the  Meigs  in  Yazoo 
Biver  July  26, 1897,  to  September  17, 1897,  and  January  4 to  22, 1898,  viz : 


Snags  pulled 262 

Stumps  pulled 129 

Stamps  cut  and  blown  up 935 

Shore  snags  cut 489 

Logs  removed  from  channel 195 

Tree  slides  removed 20 

Side  jams  removed. 9 

Leaning  trees  cut 11,101 

Leaning  trees  topped 136 

Trees  girdled 16,  554 

Square  yards  brush  and  willows  cut 4,  925 


Wrecks  removed,  viz : Portions  of  steamer  Mary  E.  Keene,  burned  1864  at  French 
Bend;  2 boilers  of  steamer  Blanks  Cornwall,  wrecked  January  24,  1896,  one-fourth 
mile  below  Dewdrop ; and  1 boiler  from  steamer  John  F.  Allen,  burned  October  9, 
1896,  at  mouth  of  Big  Sunflower  River. 

Towed  United  States  quarter  boat  from  mouth  of  Big  Sunflower  River  to  Yazoo 
City. 

Under  my  instructions,  in  January,  1898,  the  master  of  the  Meigs 
examined  the  situation  of  recent  wrecks  in  Yazoo  Biver,  and  reported 
that  the  steamer  Fifteen , which  sank  at  head  of  Honey  Island  October 
30, 1897,  would  not  be  an  obstruction  at  high  stages,  but  would  be  diffi- 
cult to  pass  at  low  water,  and  that  the  wreck  of  the  sawmill  steamboat 
Rover , which  sank  at  the  bank  at  Vanland  Landing  November  13, 1897, 
will  be  little  in  the  way  unless  carried  farther  into  the  river.  Notices 
were  sent  in  January  to  the  owners  of  both  vessels  that  unless  prompt 
measures  were  taken  for  removal  of  the  wrecks  they  would  be  subject 
to  be  broken  up  and  removed  under  section  8 of  river  and  harbor  act 
of  1890,  without  further  notification. 

The  master  of  the  Meigs  also  reported  that  numerous  obstructions  are 
caused  by  the  method  of  logging  pursued  in  this  river.  Bafts  floated 
down  without  any  pilot  strike  the  banks  and  trees,  are  broken  up,  and 
the  heavy  woods  sink. 
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Under  authority  of  the  Chief  of  Engineers,  the  snag  boat  Meigs  was 
transferred  to  Major  Quinn  April  27,  1898,  for  temporary  service  upon 
the  defensive  works  at  the  entrances  to  Mississippi  River,  Louisiana. 

As  the  river  was  approaching  a low  stage  preparations  were  made  in 
June,  1898,  for  a party  under  Overseer  John  Schuli  to  commence  work 
early  in  July  at  Burtonia,  on  the  river  side  of  Honey  Island,  and  con- 
tinue removal  of  obstructions  to  navigation  down  to  Yazoo  City. 

The  recommendations  and  estimates  contained  in  my  reports  of  1894, 
1895,  1896,  and  1897  respecting  the  streams  of  the  Yazoo  system  are 
repeated,  viz : 

Work  in  Yazoo  and  tributary  streams  could  be  carried  on  more  economically  if 
they  were  grouped  together  as  a system  and  appropriations  made  under  one  head, 
with  allotments  for  each  stream.  The  plant  could  then  be  bought  from  the  general 
appropriation  and  its  use  charged  pro  rata  without  being  a heavy  burden  upon  any 
one  stream.  A modern  dredge,  preferably  self-propelling,  would  be  of  great  use  in 
parts  of  Yazoo,  Tchula  Lake,  and  Big  Sunflower,  but  the  largest  appropriation  of 
late  years  for  any  one  of  the  streams  mentioned  would  not  be  sufficient  for  the  pur- 
pose. So  also  with  regard  to  pile  drivers,  quarter  boats,  or  small  hand-snagging 
outfits,  the  idea  being  to  have  a district  plant,  to  be  used  on  any  of  the  streams  of 
the  system  when  needed.  The  estimates  are  made  with  this  view,  the  work  required 
not  being  of  a kind  that  can  be  done  advantageously  or  satisfactorily  by  contract. 
A great  deal  of  work  remains  to  be  done  in  clearing  the  banks  of  leaning  timber  to 
prevent  tree  slides  and  snags  and  to  make  the  passage  of  the  sharp  bends  safer,  and 
this  can  be  done  most  economically  by  shore  parties  housed  and  subsisted  on  quarter 
boats,  leaving  the  heavy  work  to  be  done  at  the  proper  or  convenient  time  by  the 
snag  boats.  There  are  also  many  places  where  the  channel  is  injured  by  dispersion, 
and  where  chutes  should  be  closed  or  wing  dams  built.  As  Yazoo  and  tributaries 
are  not  subject  to  heavy  drift,  work  of  the  kind  need  not  be  expensive,  and  probably 
sheet  piling  would  answer  very  well. 


DETAILED  ESTIMATES. 


General  service  plant : 

Dredge 

Pile  driver 

Quarter  boats 

Skiffs,  tools,  rigging,  etc. 

Service  of  plant : 

Expenses  of  snag  boats  . . 

Expenses  of  dredges 

Expenses  of  shore  parties 


$30, 000 
4, 000 

2. 500 

3.500 

$40,000 


24, 000 
9,  000 
7. 000 

— 40,000 


Care  of  plant : 

New  boilers 000 

Hull  repairs - 3, 000 

General  and  extraordinary  repairs 1, 500 

Fleet,  wages,  supplies,  etc 500 

Surveys:  Local  surveys,  gauges,  discharge  measurements,  etc 

Administration : 

Office  expenses,  rent,  supplies,  etc L 500 

Assistant  engineers,  draftsmen,  transportation,  and  incidentals.  2, 500 

Total 


10, 000 
6,000 


4, 000 
100, 000 


Money  statement. 

July  1,  1897,  balance  unexpended $27,636.87 

June  30,  1898,  amount  expended  during  fiscal  year 10,  000. 80 


July  1,  1898,  balance  unexpended  .. 
July  1,  1898,  outstanding  liabilities 


July  1,  1898,  balance  available 

f Amount  that  can  be  profitably  expen  ded  in  fiscal  year  ending  J une  30, 1900  100, 000. 00 
< Submitted  in  compliance  with  requirements  of  sections  2 of  river  and 
1^  harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 


17, 636. 07 
1. 01 

17,635.06 
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The  appropriations  have  been  as  follows : 


By  act  of — 

March  3, 1873 $40,000 

March  3, 1875 12,000 

August  14, 1876 15, 000 

June  18, 1878  25,  000 

March  3, 1879 15,000 

June  14, 1880 12, 000 

March  3, 1881 6,000 

August  2, 1882  8, 000 

July  5,  1884 10, 000 


By  act  of— 

August  5, 1886 $15, 000 

August  11, 1888 32, 000 

September  19, 1890  25,  000 

July  13, 1892 20,000 

August  18, 1894  20, 000 

June  3, 1896  20, 000 


Total . 275,000 


COMMERCIAL  STATISTICS. 

Above  the  present  entrance  into  the  Mississippi  this  river  was  navigable  the  entire 
year.  Navigation  was  interrupted  by  the  sand  bar  at  the  mouth  during  the  period 
September  1,  1897,  to  January  2,  1898.  In  the  past  year  the  bar  formation  at  the 
mouth  began  at  stages  between  8 and  9 feet  upon  the  Vicksburg  gauge. 


List  of  steamboats  engaged  in  navigating  Yazoo  Biver  during  the  fiscal  year. 
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Greenwood. 

Annie  Laurie. 
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[Vicksburg  and  Big 

5 

Atlanta  a 

...do  .. 

85. 03 

93 

16.4 
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List  of  steamboats  engaged  in  navigating  Yazoo  River  during  the  fiscal  year — Cont’d. 
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rYazoo  City  and 
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Vicksburg. 

50. 73 

85 

19 

3.5 

1 6 

3 0 

) Yazoo  City  and  va- 

65 

75 

wheel. 

| rious  landings. 
Yazoo  City  and  Big 

10 

25 

[ Sunflower  River. 
(Vicksburg  and  Ya- 

1 

Water  Maiden  a ... 

...do  .. 

28. 59 

69 

12 
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) zoo  City. 
(Vicksburg  and  Big 

2 

l Sunflower  River. 

Yazoniaa 

62.84 

95 

19.8 

3.5 

1 3 

3 6 

Greenwood  and  Tal- 
lahatchie River. 

104 

Mildred  a 

19. 76 

54.5 

11 

3.2 

Vicksburg  and  Big 
Sunflower  River. 
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(Yazoo  City  and 
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Ashland  City 
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94.  55 
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4 0 

I Vicksburg. 

(Yazoo  City  and  Bel- 
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[ zona. 
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...do  .. 

62.72 

66 
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[Vicksburg  and 
1 Greenwood. 
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1 

3 
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l Sunflower  River. 
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1 

Rescue  

...do  .. 

135.4 

126 

24.3 
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1 10 
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J Vicksburg. 

(Yazoo  City  and  Big 

50 
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Gus  Fowler 

[ Sunflower  River. 

...do  .. 

309.  62 

160 

29.5 

5.6 

2 8 

6 0 

V icksb  urg,  Yazoo 
City,  and  Green- 
wood. 

Greenwood  and  va- 

19 

100 

E.  A.  Pharr 

...do  .. 

95. 11 

90 

29.9 

4.5 

1 10 

3 0 

104 

200 

Ferd  R a 

...do  .. 

rious  landings. 

45. 58 

93.8 

16.2 

3 

2 0 

3 0 

do  

104 

95 

[Greenwood  and  Tal- 

1 

lahatchie  River. 

Electric 

...do  .. 

34. 57 

77.6 

20 

2.8 

1 Greenwood  and  Ya- 

1 

.... 

( zoo  City. 

Yazoo  City  and  New 

1 

Joe  Seay 6 ...... 

l Orleans. 

Tug  .. 

27.  74 

75 

16 

0 

7 0 

8 0 

Vicksburg  and 

K 

o 

mouth. 

a With  one  or  more  barges.  6 Towboat. 


Note. — The  Mississippi  River  packet  Annie  Laurie  made  the  run  from  Vicksburg  to  Greenwood 
in  27  hours. 


The  following  wrecks  occurred  in  Yazoo  River  during  the  year,  viz : Steamer  Fif- 
teen, sunk  October  30, 1897,  at  head  of  Honey  Island;  sawmill  steamboat  Rover , sunk 
November  13,  1897,  opposite  Vanland  Landing. 

Summary  of  commerce  reported. 


Articles. 


Cotton . 

Cotton  seed 

Hides  and  skins 

Live  stock 

Lumber 

Staves  

Provisions 

Grain 1 

Saw  logs 

Miscellaneous 

Total  freights  for  Yazoo  proper 

Total  freights  from  tributaries 

Total  freight  Yazoo  and  tributaries 
Estimated  value 


1897-98. 

1896-97. 

1895-96. 

1894-95. 

Tons. 

Tons. 

Tons. 

Tons. 

11, 571 

21, 163 

14,  403 

17, 037 

28, 765 

32, 147 

17, 150 

19, 432 

2 

12 

12 

11 

25 

120 

52 

47 

600 

2,450 

1, 613 

10, 080 

12, 156 

14,  264 

23,  740 

10, 623 

2, 750 

14, 175 

13,  520 

13, 325 

7, 000 

7, 380 

7,018 

13, 760 

11,  000 

40,  200 

31,  200 

11,  000 

8,  220 

15, 400 

18, 863 

17, 725 

82, 089 

147,  311 

127,  571 

113,  040 

43, 101 

57,  546 

85,  374 

107, 551 

125, 190 

204,  857 

212,  945 

220,  591- 

$2, 840, 000 

$3, 218,  000 

$3, 619,  000 

$4, 806,  000 

1624  REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 


Summary  of  commerce  reported — Continued. 


Articles. 

1893-94. 

1892-93. 

1891-92. 

1890-91. 

Tons. 

15,  815 
17,  355 
10 
60 
3, 200 
14, 447 
12,  020 
14, 280 
22,  400 
12,  200 

Tons. 

11, 094 
12,  795 
26 
79 
3, 122 
12.  488 
8,  547 
6, 107 
11, 800 
8, 507 

Tons. 

15,  653 

16,  570 

19 
124 
3,  318 
6,  864 
10,  502 
12,  531 
15,  000 
12,  624 

Tons. 

13, 750 
12, 500 
10 
60 
3, 600 
1,  350 
9,  020 
11,  080 
2, 140 
10,  540 

flnt.tnn  sp.prl  ' 

JTid.es  and  skins  - 

T.ivp  stock  

Lumber ............ ...... .... 

Staves  

Provisions 

Crai  n 

Sfl'W  Inga  ----- 

Miscellaneous  ... ..... ................... 

Total  freights  for  Yazoo  proper 

Total  freights  from  tributaries 

Total  freights  Yazoo  and  tributaries 

Estimated  value ..................................... 

111,  787 
136,  394 

74,  565 
124, 887 

93,  205 
116, 021 

64,  050 
97,  588 

248, 181 

199,  452 

209,  226 

161,  638 

$8,  314, 000 

$4,  329, 000 

$7, 351, 500  | $6,  315, 275 

Receipts  and  shipments  of  hales  of  cotton  at  Greenwood  and  Yazoo  City , Miss. 


Routes. 

Greenwood. 

1897-98. 

1896-97. 

Receipts. 

Ship- 

ments. 

Receipts. 

Ship- 

ments. 

Southern  Rwy  ..... 

18,  480 
8, 107 
21, 843 
13,  373 

33, 080 
25,  570 
250 

9,  962 
4,  521 
20,  808 
2.  500 

19, 962 
17,  006 
396 

Illinois  Central  It.  It - 

River  ...... ... ............ ... 

"W  agon  -------- ........ ...... 

Total 

61,  803 

58,  900 

37,  791 

37, 364 

Routes. 

Yazoo  City. 

1897-98. 

1896-97. 

Receipts. 

Ship- 

ments. 

Receipts. 

Ship- 

ments. 

T1 1 Central  Tv,  Tt 

22, 388 
43,  219 
30,  807 

77, 495 
16,911 

13, 353 
22,  618 
23,  292 

56, 102 
2,  309 

"Ri  ver  

~W  agon. ..... .... 

Total 

96,  414 

94,  406 

59, 263 

58,411 

When  the  mouth  of  the  river  is  closed  to  navigation,  the  sources  of  supplies  for 
Yazoo  and  tributaries  are  Yazoo  City  and  Greenwood. 

The  Georgia  Pacific  division  of  the  Southern  Railway  crosses  Yazoo  River  at  Fort 
Loring,  5 miles  below  Greenwood,  and  the  Yazoo  and  Mississippi  Valley  Railroad 
crosses  about  15  miles  above  the  mouth.  The  latter  has  a branch  from  Clarksdale 
to  Philipp,  on  the  Tallahatchie,  connecting  with  a branch  of  the  Georgia  Pacific 
to  Greenwood.  The  Yazoo  branch  of  the  Illinois  Central  Railroad,  from  Parsons, 
on  the  Yallabusha,  to  Jackson,  Miss.,  runs  parallel  to  the  river,  touching  at  Green- 
wood, Sidon,  Tchula,  and  Yazoo  City,  and  has  a tap  line  from  Tchula  to  the  main 
line  at  Durant.  The  Yazoo  and  Mississippi  Valley  Railroad  is  extending  the  Talla- 
hatchie branch  to  and  across  Yallabusha  River,  to  connect  with  the  Yazoo  branch 
ot‘  the  Illinois  Central  a short  distance  north  of  Greenwood  and  give  a through  line 
from  Clarksdale  to  Greenwood,  and  it  is  understood  that  the  same  road  contemplates 
building  another  line  down  the  east  side  of  Big  Sunflower  River  from  an  intersec- 
tion with  the  Tallahatchie  branch. 
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W 9. 

IMPROVEMENT  OF  MOUTH  OF  YAZOO  RIVER  AND  HARBOR  AT  VICKS- 
BURG, MISSISSIPPI. 

Operations  during  the  year  were  as  follows: 

In  July,  1897,  a ditch  was  dug  at  the  outlet  of  McNutt  Lake  to  drain 
water  ponded  by  the  line  of  embankment  along  the  canal,  and  about 
1,300  cubic  yards  of  earth  were  excavated  for  the  purpose;  soundings 
and  discharge  measurements  were  taken  at  the  present  mouth  of  Yazoo 
to  determine  changes  at  that  locality;  elevations  of  high-water  marks 
of  1897  were  determined  by  levels;  the  road  along  the  canal  bank  was 
repaired  and  put  in  passable  condition,  and  cross  sections  of  the  canal 
site  were  made.  In  August  and  September  the  reference  signs  along 
the  diversion  route  were  repaired.  Owing  to  strict  local  quarantine, 
due  to  the  yellow-fever  epidemic  near  Vicksburg,  communication  with 
the  work  was  stopped  from  the  latter  part  of  September  until  Novem- 
ber 3,  during  which  period  nothing  could  be  done.  In  November  a low- 
water  survey  of  present  mouth  of  the  Yazoo  was  made,  and  shore  line, 
soundings,  and  discharge  were  taken.  Work  for  repairing  and  alter- 
ing the  reference  signs,  necessitated  by  damages  sustained  during  the 
flood  of  1897,  was  resumed  in  November  and  continued  with  a small 
force  until  January.  Proposed  levee  lines,  under  a recent  act  of  the 
legislature  of  Mississippi,  along  Chickasaw  Bayou  and  Yazoo  River  to 
Steele  Bayou  were  located  and  mapped  in  March  and  April.  The 
quarter  boat  was  repaired  and  moved  to  upper  end  of  the  canal  in 
April. 

Attention  is  invited  to  the  appended  report  of  Assistant  Eng:neer 
H.  M.  Marshall,  giving  details  of  the  work  done,  and  containing  a 
revised  estimate  of  the  amount  of  excavation  required,  etc. 

On  February  11,  1897,  I submitted  a project  for  operations  by  the 
method  called  continuous  contracts.  The  work  to  be  advertised  was  to 
be  contract  No.  3,  and  to  cover  excavation,  by  any  method  the  con- 
tractor might  choose,  of  the  line  of  canal  between  Lake  Centennial  and 
Old  River,  depositing  some  of  the  material  behind  the  embankments 
now  raised  upon  the  right  of  way  on  either  side,  part  in  the  “ wrong 
end  of  Old  River”  below  the  line  of  the  canal,  and  part  across  Lake 
Centennial  below  the  line  of  the  canal  from  the  west  shore  of  the  lake 
to  the  head  of  the  former  point  of  bend  in  Louisiana,  now  called  De 
Soto  Island;  excavating  and  dredging  from  a point  in  the  deeper  water 
above  the  dam  built  by  the  Mississippi  River  Commission  from  the 
Vicksburg  shore  to  De  Soto  Island;  removal  of  part  of  the  dam,  and 
excavating  and  dredging  along  the  line  of  the  canal  in  front  of  Vicks- 
burg, begun  by  the  Mississippi  River  Commission,  to  deep  water  at 
Kleinston,  the  present  lower  steamboat  landing  for  Vicksburg  at  stages 
below,  say  25  feet  on  the  Vicksburg  gauge;  the  material  to  be  deposited 
beyond  and  westward  of  the  canal,  either  in  the  lake  or  so  far  as  not  to 
slide  in  or  weigh  the  banks  to  such  an  extent  as  to  force  up  the  bottom, 
on  the  line  of  deposit  across  Lake  Centennial,  if  such  deposit  should  be 
made,  or  wherever  the  engineer  in  charge  may  reasonably  order;  dredg- 
ing or  excavating  in  the  u wrong  end  of  Old  River”  from  deep  water  to 
join  the  canal  across  to  Lake  Centennial,  and  deposit  of  material  west- 
ward or  below  at  safe  distance. 

The  project  for  excavation  and  dredging  was  approved  by  the  Secre- 
tary of  War  February  1,  1898,  but  the  advertisement  for  bids  was 
delayed  until  the  amount  of  levee  work  could  be  ascertained.  The 
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levee  commission  having  failed  to  organize,  it  is  now  proposed  to  leave 
that  part  of  the  project  in  abeyance  until  another  appropriation  shall 
permit  its  consideration,  and  to  devote  all  of  the  available  funds  to  the 
proposed  contract  No.  3.  Specifications  have  been  prepared  and  adver- 
tisement for  proposals  will  be  issued  at  an  early  date  for  the  whole 
work,  active  operations  to  begin  within  six  months  of  the  date  of 
acceptance. 

Money  statement . 


July  1, 1897,  balance  unexpended $524, 151.  35 

June  30,1898,  amount  expended  during  fiscal  year 9,  398. 96 


July  1,  1898,  balance  unexpended 514,  752. 39 

July  1,  1898,  outstanding  liabilities 59.  65 


July  1,  1898,  balance  available 


514,  692. 74 


Amount  (estimated)  required  for  completion  of  existing  project 510,  000. 00 

Amountthatcan  be  profitably  expendedinfiscalyearending  June30, 1900  510, 000.  00 
Submitted  in  compliance  with  requirements  of  sections  2 of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 


List  of  appropriations  made. 


Date  of  act. 


Purport. 


Amount. 


July  13,  1892 


Aug.  18, 1894 

Do 

June  4, 1897 


Improving  mouth  of  the  Yazoo  River,  Mississippi,  in  accordance  with  plan 
of  Capjt.  J.  H.  Willard,  dated  February  4, 1892,  contained  in  House  Ex.  Doc. 
Ho.  125,  Fifty-second  Congress,  first  session,  including  borings  and  gauges. 
Should  the  Secretary  of  War  be  unable  to  obtain  such  right  of  way  as  may 
be  necessary  in  the  prosecution  of  this  work,  upon  reasonable  terms,  by 
agreement,  purchase,  or  voluntary  conveyance,  he  is  hereby  authorized  to 
apply  at  any  term  of  the  circuit  or  district  court  of  the  United  States  for 
the  western  division  of  the  southern  district  of  Mississippi,  and  in  the  name 
of  the  United  States  institute  and  carry  on  proceedings  to  condemn  such 
lands  as  may  be  necessary  for  right  of  way  as  aforesaid,  and  in  such  pro- 
ceedings said  court  shall  be  governed  by  the  laws  of  the  State  of  Missis- 
sippi, so  far  as  the  same  may  be  applicable  to  the  subject  of  condemning 
private  property  for  public  use. 

Improving  month  of  the  Yazoo  River,  Mississippi,  continuing  improvement, 
to  be  expended  in  accordance  with  plan  of  Capt.  J.  H.  Willard,  as  set  out 

in  House  Ex.  Doc.  Ho.  125,  Fifty-second  Congress,  first  session 

Improving  harbor  at  Vicksburg,  Miss.,  not  including  work  at  Delta  Point, 
Louisiana,  continuing  improvement  under  the  direction  of  the  Secretary  of 

For  continuing  improvement  of  mouth  of  Yazoo  River  and  harbor  of 
Vicksburg 


$75, 000 


225,  000 

40,  000 
350,  000 


Total 


690,  000 


The  river  and  harbor  act  of  June  3,  1896,  provided  for  completion  of 
the  work  by  the  following  item,  viz : 

Improving  mouth  of  Yazoo  River  and  harbor  of  Vicksburg,  Miss. : For  the  purpose 
of  completing  the  project  of  improvement  as  heretofore  adopted  and  entered  upon, 
in  addition  to  expending  the  balance  on  hand,  contracts  may  be  entered  into  by  the 
Secretary  of  War  for  such  materials  and  work  as  may  be  necessary  to  complete  the 
same,  or  said  materials  may  be  purchased  and  work  may  be  done  otherwise  than  by 
contract,  to  be  paid  for  as  appropriations  may  from  time  to  time  be  made  by  law,  not 
to  exceed  in  the  aggregate  $860,000,  exclusive  of  the  amount  heretofore  appropriated. 

Payments  for  obligations  that  may  be  incurred  under  this  act  are 
limited  by  section  5,  as  follows : 

Sec.  5.  That  under  the  authority  to  make  contracts  for  materials  and  work,  under 
the  provisions  of  this  act,  in  addition  to  the  sums  appropriated  herein,  the  Secretary 
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of  War  stall  not  obligate  the  Government  to  pay,  in  any  one  fiscal  year,  beginning 
July  1,  1897,  more  than  $400,000  upon  the  said  contracts  for  any  one  of  the  works 
herein  placed  under  the  contract  system,  except  as  herein  otherwise  specifically 
authorized  to  do : Provided,  Any  part  of  the  annual  allotment  herein  provided  for,  not 
earned  and  paid  for  material  furnished  or  work  done  in  one  fiscal  year,  may  be  paid 
for  material  furnished  and  work  done  under  the  contracts  in  any  subsequent  fiscal 
year : Provided  further,  That  nothing  herein  contained  shall  be  so  construed  as  to 
prevent  the  Secretary  of  War  from  making  contracts  for  the  whole  or  any  part  of  the 
works  placed  under  the  contract  system  in  such  manner  as  may  be  deemed  best,  pay- 
ments, however,  to  be  made  as  stated  in  this  section. 


COMMERCIAL  STATISTICS. 

During  the  fiscal  year  the  canal  or  harbor  from  Kleinston  to  the  city  landing  at 
the  foot  of  Crawford  street  was  completely  closed  to  navigation  during  the  following 
periods:  July  1 to  8 and  July  14  to  December  31, 1897;  and  January  1 to  21,  1898. 
The  gauge  heights  required  for  the  various  boats  to  reach  the  city  landing  have 
been  approximately  as  follows:  The  Vicksburg  and  Delta  ferryboat,  23.6  feet;  the 
wharf  boat,  28.5  feet;  the  tributary  packets,  28.5  feet;  the  Anchor  Line  and  Mississippi 
River  packets,  29  to  32  feet. 


List  of  steamboats  arriving  at  and  departing  from  Vicksburg  during  the  fiscal  year  1898. 


Draft. 

Name. 

Class. 

Tonnage. 

s 

1 

c3 

jd 

'C 

© 

'O 

•f 

| 

83 

Passen- 

gers. 

§ 

2 

f 

§ 

§ 

P« 

© 

th 

« 

A 

Hi 

< 

A 

Hill  City 

Feet. 

Feet. 

Feet. 

Ft.  In. 

Ft.  In. 

Side- 

1,038.25 

275 

45 

g 

3 8 

20 

DA 

147 

wheel. 

City  of  New  Orleans 

...do  .. 

1, 586. 28 

290 

48 

8.5 

3 6 

9 

6 

6 

6 

61 

City  of  St.  Louis 

...do  .. 

1, 614. 02 

300 

49 

8.8 

3 6 

9 

0 

17 

17 

112 

72 

Bluff  City 

Stern- 

1, 062. 38 

225 

42 

Q 

3 0 

Q 

A 

5 

o u 

O 

u 

5 

wheel. 

John  K.  Speed 

...do  .. 

1,090.27 
846. 55 
1, 130. 34 

261 

257 

252 

42 

42.6 

52.6 

8.6 

7 

o fi 

1 0 

fi 

to 

47 

40 

27 

New  South 

..  do  . 

o u 
A O 

1 0 

u 

A 

1 & 
*1  K 

12 

15 

19 

State  of  Kansas 

...do  .. 

6 

4 U 
2 6 

7 

u 

0 

lo 

19 

Buckeye  State 

City  of  Savannah 

...do  .. 

669.  92 

252.3 

39.2 

6.8 

3 0 

9 

0 

9 

9 

26 

. do  . 

335.  55 
316.5 
457. 45 
570.  05 
900.  58 

186 

184 

189 

31 

37.6 

R 

Q A 

fi 

A 

Ofi 

Warren 

O 

7 

D U 
9 O 

D 

O 

u 

A 

Jo 

rj 

26 

1 1,170 

Ouachita  

i 

o & 

a n 

O 

A 

u 

£ 

7 

in 

7 

12 

Eugene 

do 

170 

Oo 

QJ. 

u.  o 

A A 

4 U 
1 fi 

y 

A 

O 

A 

12 

J 

62 

14 

Ferd.  Harold  

...do  .. 

± I u 

244.6 

04 

34 

4.  4 

7.2 

1 o 
4 0 

4 

9 

U 

0 

8 

2 

8 

2 

Natchez 

584. 99 

225 

220 

40 

8 

6.5 

a n 

Q 

£ 

11 

80 

450 

550 

T.  P.  Leathers 

...do  .. 

609!  47 

40 

4 U 

4 0 

O 

9 

O 

0 

11 

80 

Pargoud 

..  do  . 

654. 38 
447.52 

242 

184.6 

43 

37.8 

7 fi 

A fi 

Q 

£ 

150 

John  Howard 

...do  .. 

1 . o 
6.3 

4 U 

3 0 

y 

7 

o 

6 

9 

1 

9 

1 

Annie  Laurie 

199. 81 

138 

27 

1 Q 

9 A 

C 

A 

6,  000 

It  nth 

4.  o 

o U 

D A 

O 

A 

0 

£ 

99 

99 

76 

319.4 

658 

1R0 

31  F» 

3,000 
1, 700 

Belle  of  the  Bends 

Side- 

210 

o±.  U 

32 

O 

7 

3 U 
9 £ 

D 

7 

O 

A 

76 

4)0 

wheel. 

# 

O D 

u 

22 

22 

St.  Joseph 

Stern- 

wheel. 

277. 13 

170 

32 

1 O 

9 A 

fi 

20, 000 

I.V 

o U 

7 

O 

156 

156 

John  A.  Wood  a 

687.  52 

198 

40 

31 

7 

i 

Rees  Pritchard  b 

196.2 

150.3 

3.3 

4.8 

1 9 

4 

0 

24 

48 

X 

24 

48 

Lake  Palmyra  6 

...do  .. 

141. 16 

123.5 

26 

3 0 

4 

6 

157 

Novelty  b 

A Pi  n-ntn  Jx 

83. 65 

76.4 

16.4 

3 

1 6 

3 

6 

37 

37 

Hibernia  6 

Memphis  6.. 

Yazoniaft 

Mary  Joyce  b 

Mima  b 

Mildred  6 

...do  .. 

85. 03 
157. 06 

93 

135 

16.4 

25 

3.7 

4 

2 2 
2 0 

3 

4 

0 

0 

14 

5 

14 

5 

...do  .. 

220.  25 

111 

26 

4 

2 6 

5 

0 

19 

19 

...do  .. 

62.  84 

95 

19.8 

3.5 

1 3 

3 

6 

2 

2 

- - . do  . . 

54.  20 

65 

14 

2.4 

1 1 

2 

0 

8 

8 

...do  .. 

62.  72 

66 

17 

3.2 

1 2 

2 

6 

5 

5 

...do  .. 

J a 

19.  76 
50.  73 
28. 59 
86.6 

54.5 

85 

69 

95 

11 

19 

12 

20.4 

3.2 

3.5 

2.6 
2.4 

2 

2 

Water  Maiden  & 

Morning  Star 

1 6 
1 11 
2 2 

3 

2 

3 

0 

0 

0 

1 

11 

1 

1 

11 

1 

b "With  one  or  more  barges. 


« Towboats. 
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List  of  steamboats  arriving  at  and  departing  from  Vicksburg,  etc.— Continued. 


Name. 

Class. 

Tonnage. 

Length. 

Breadth. 

Depth. 

Light. 

O 

e$ 

Loaded. 

Arrivals. 

Departures. 

Passen- 

gers. 

Feet. 

Feet. 

Feet. 

Ft.  In. 

Ft.  In. 

135.4 

126 

24.3 

3.7 

1 10 

3 0 

5 

5 

wheel. 

94.55 

120 

20 

3.9 

2 2 

4 0 

1 

1 

Gus.  Fowler 

...do  .. 

309.  62 

160 

29.5 

5.6 

2 8 

6 0 

20 

20 

47.  5 

16 

2.4 

2 

2 

5 

35 

7.5 

4.  5 

(c) 

(c) 

Mattie  M 

Stern- 

144.  25 

95 

24 

2.8 

1 8 

3 6 

(d) 

( d ) 

11,  000 

wheel. 

Josephine  Lovizaa 

...do  .. 

93. 25 

113.6 

22.2 

3.7 

2 4 

3 6 

4 

4 

27  74 

75 

16 

6 

7 0 

8 0 

(e) 

(e) 

j »• 

44  49 

70  8 

15.2 

7 

7 0 

9 0 

T A . Hendrick  a n. 

Stern- 

81.86 

108 

22.5 

4.2 

4 2 

5 0 

3 

3 

wheel. 

"Resolute/*  _ _ 

. . .do  . . 

207.  78 

139.  6 

29 

3.9 

3 0 

4 3 

9 

9 

Crescent  a. 

. . .do  . . 

239. 96 

144 

28 

5 

13 

13 

Hen  ry  M arr  a 

do  . . 

357.  35 

138 

30 

4.5 

3 6 

4 6 

6 

6 

Alarm  a 

do  .. 

189.  09 

142 

26 

4.3 

2 

2 

G.  W . T.yon  n,  . . 

do  .. 

124.  67 

109 

20 

2.5 

1 

1 

Titan 

do  . . 

210. 25 

142 

27 

6 

1 

1 

R.nhy 

do  . . 

49 

77 

16.9 

3.3 

1 

1 

C R.  Rrya.n 

do  . . 

330. 44 

114.2 

29 

4.  5 

2 0 

4 2 

1 

1 

Eleetra, 

do  .. 

438 

190 

40 

5.2 

2 0 

7 0 

1 

1 

Sunrise 

.do  .. 

473.  31 

200 

45 

6.5 

2 0 

7 6 

1 

1 

Elk 

do  .. 

111.  22 

153 

22 

4 

2 0 

! 4 0 

2 

2 

Janie  R,a,e  

do  . . 

119.  05 

110 

25.9 

3 

1 

1 

1 

Sha.wnee 

Yacht. 

21.49 

50 

10 

3 

1 

- 1 

Defender  a, 

Stern  - 

514.  85 

177 

41 

7.3 

1 

1 

wheel. 

Roa  z a 

...do  .. 

623.3 

193 

44.4 

6.5 

1 

1 

Henry  Lowrey  a 

.do 

646. 79 

209.  6 

35.  2 

5.8 

1 

1 

#T.  "NT.  Mflfiomh 

Side- 

800 

176.9 

62 

7 

5 

5 

wheel. 

Joseph  Henry 

do 

340 

180 

32 

5.8 

6 

6 

Meter 

Stern - 

39 

85 

17 

3.6 

1 

1 

wheel. 

Search ..................... 

...  do  . . 

49.  8 

120.  5 

22.  5 

4.  0 

2 

2 

do  .. 

390. 14 

174 

32 

6 

3 

3 

Minn eton ka  ............... 

..  .do  .. 

381.  63 

176.  5 

29.  9 

5.4 

! 

1 

1 

John  "R.  Meigs 

do  . . 

330 

172 

38 

5 

2 10 

4 0 

4 

4 

Grey  Eagle 

.. .do  .. 

555.59 

250 

40 

5.5 

4 0 

9 0 

1 

1 

5 

Waikiki 

Yacht. 

18.6 

49.6 

9.1 

3.5 

1 

1 

a Towboats.  b With  one  or  more  barges.  c Harbor  launch. 

d Ferryboat.  e Harbor  tug. 


Summary  of  commerce  reported. 


Articles. 

1897-98. 

Yazoo  River 
and 

tributaries. 

Mississippi 

River. 

Total. 

Cotton 

Tons. 

15, 120 
40, 706 

Tons. 
7,129 
29,  365 
15,  000 
3,069 
10,  000 
1,362 
3,514 
238 
20, 913 
19, 987 
14, 869 

Tons. 

22, 249 
70,  071 
15,  000 
4,139 
31,  000 
27,  601 
3,  590 
243 
28, 153 
24,  574 
24,  016 

Cotton  seed 

Coal 

Lumber . ; 

1,  070 
21,  000 
26,  239 
76 
5 

7, 240 
4,  587 
9, 147 

Saw  logs  

Staves 

Live  stock 

Hides  and  skins 

Grain : 

Provisions 

Miscellaneou  s 

Total 

125, 190 

125,  446 

250,  636 

Estimated  value 

$1,  826,  000 

$5,  450,  000 

$7,  276,  000 
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Summary  of  commerce  reported — Continued. 


Articles. 

1896-97. 

Yazoo  Eiver 
and 

tributaries. 

Mississippi 

Eiver. 

Total. 

Tons. 

25, 913 
44,449 

Tons. 

5, 364 
17, 127 
15,  000 
7, 130 
34,  500 
730 
4,411 
111 
12, 790 
21,  851 
17,  396 

Tons. 

31, 277 
61, 576 
15,  000 
11,  054 
80,  700 
28,  460 
5, 107 
142 
20,  531 
43, 299 
44, 121 

3,924 
46,  200 
27,  730 
696 
31 
7,  741 
21, 448 
26,  725 

Total  T _ _ . _ .................. 

204, 857 

136, 410 

341,  267 

Estimated  vain© 

$3,  218,  000 

$477567600" 

$7, 974,  600 

Articles. 

1895-96. 

Yazoo  Eiver 
and 

tributaries. 

Mississippi 

Eiver. 

Total. 

Cotton 

Tons. 

20, 193 
29, 161 

Tons. 

4, 911 
13, 498 
15,  000 
2,  036 
30, 000 
180 
240 
133 
21,  325 
15, 495 
14, 400 

Tons. 

25, 104 
42,  659 
15,  000 
6, 523 
67, 000 
63, 942 
431 
166 
28, 768 
35, 945 
44,  625 

Cotton  806(1  ... .......................... 

Lumber  

4,  487 
37,  000 
63,  762 
191 
33 
7,443 
20, 450 
30, 225 

Saw  logs 

Staves ...., 

T/j yft  stock 

Hides  and  skins 

Grain 

Prnvi  si  on  s .................................... 

Miscellaneous  

Total  - t ................ 

212,  945 

117, 218 

330, 163 

Estimated  val ne  

$3,  619,  000 

$4, 088,  000 

$7, 707, 000 

Receipts  and  shipments  of  cotton  at  VicTcshurg,  Miss. 


1897-98. 

1896-97. 

Eeceipts  . . .. ........... ....... ......................... 

Bales. 
93, 185 
89, 929 

Bales. 

80, 597 
80,  026 

Shipments ................ .... .................................... 

The  Vicksburg  cotton-seed  oil  mills  report  the  total  number  of  sacks  of  cotton- 
seed received  by  river  during  last  fiscal  year  as  803,720,  as  compared  with  594,300 
sacks  received  during  the  fiscal  year  ending  June  30,  1897. 
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Receipts  and  shipments  reported  by  railroads . 


Articles. 

1897-98. 

Alabama  and  Vicks- 
burg and  Vicksburg, 
Shreveport  and  Pa- 
cific railroads. 

Yazoo  and  Mississippi 
Valley  Railroad. 

Eeceived. 

Shipped. 

Eeceived. 

Shipped. 

Cotton 

Tons. 

37,  908 
2,  604 
44,  499 
10, 458 
2,655 
5,  686 
12, 562 
17, 129 
44,  794 

Tons. 

22,  822 
270 
33,  385 
7, 105 
4,  580 
6,  920 
13,  830 
11,  690 
53,  516 

Tons. 

6, 074 
13,  940 
5, 400 
3,  840 

Tons. 

29, 902 

Cotton  seed 

Coal 

Lumber. 

9,712 

Staves 

Live  stock 

3,  546 
11,895 
17,  620 
44,  228 

804 
5,239 
6,856 
35, 350 

Grain 

Provisions 

Miscellaneous j 

Total 

178,  295 

154, 118 

106, 543 

87, 863 

Cotton 

Cotton  seed . . . 

Coal .. 

Lumber 

Staves 

Live  stock 

Grain 

Provisions. ... 
Miscellaneous. 

Total ... 


Cotton 

Cotton  seed... 

Coal 

Lumber 

Staves 

Live  stock 

Grain 

Provisions 

Miscellaneous. 

Total... 


Articles. 


Alabama  and  Vicks- 
burg and  Vicksburg, 
Shreveport  and  Pa- 
cific railroads. 

Yazoo  and  Mississippi 
Valley  Railroad. 

Eeceived. 

Shipped. 

Eeceived. 

Shipped. 

Tons. 

28, 195 
4,341 

Tons. 

38,710 

Tons. 
6.235 
13, 120 

Tons. 

25, 900 

■ 33, 666 

4,  648 

32,  948 
1,413 

3,  330 

2,  960 

7, 224 

1, 191 
7,  877 
77,  062 
18,  495 

m 

36 
5, 469 
67,  474 

1,  964 
10, 900 
12, 726 
41, 457 

780 
5,450 
6,  875 
32,  666 

175,475 

146, 247 

92,  692 

78, 891 

Articles. 


Alabama  aud  Vicks- 
burg and  Vicksburg, 
Shreveport  and  Pa- 
cific railroads. 


Received.  Shipped. 


Tons. 

27, 155 
3, 171 


6,428 


418 
3, 130 
10,  771 
14,  413 


65, 486 


Tons. 

10,  255 


26, 007 
3,  586 
755 
1, 163 
6, 225 
6,  382 
77,  686 


132, 059 


Yazoo  and  Mississippi 
Valley  Railroad. 


Eeceived.  Shipped. 


Tons. 

4, 770 
12,414 
4,520 
2,120 
1, 470 


4,732 
8,  455 
35, 341 


73, 822 


Tons. 
284, 838 
241, 981 


1896-97. 


Tons. 
268, 167 
225, 138 


Tons. 

26,015 


5,450 


520 
2,  392 
6,  205 
28,  835 


9,417 


Tons. 
139,  308 
201, 476 


Total  receipts  by  railroads... 
Total  shipments  by  railroads 
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REPORT  OF  MR.  H.  M.  MARSHALL,  ASSISTANT  ENGINEER. 

U.  S.  Engineer  Office, 

Vicksburg,  Miss.,  June  SO,  1898. 

Major:  I have  to  report  upon  improving  Yazoo  River,  Mississippi,  at  the  mouth. 

At  the  beginning  of  the  fiscal  year  the  extreme  high  water  of  1897  had  just  sub- 
sided. The  highest  elevation  attained  was  36.56  meters,  Cairo  datum,  at  the  head  of 
the  Diversion  Canal  on  Old  River  and  36.11  meters  at  the  foot  on  Lake  Centennial. 
The  water  had  run  through  3.31  meters  deep  at  the  head  and  6.11  meters  at  the  foot, 
with  a swift  current  in  the  upper  part  where  the  levees  directed  the  flow.  Much  to 
the  chagrin  of  many  there  was  no  scour  where  the  excavation  had  been  made.  Over 
that  part  where  the  levee  is  incomplete  or  wanting  a cross  current  flowed  bringing 
in  drift,  wrecking  the  reference  signs,  and  destroying  the  roadway  along  the  canal 
site,  thereby  demonstrating  the  necessity  for  closing  these  gaps  and  raising  the 
grade  above  overflow. 

During  July  a survey  was  made  at  the  present  entrance  of  the  Yazoo  into  the  Mis- 
sissippi while  the  water  surface  was  27.19  meters,  Cairo  datum.  It  was  duplicated 
in  November  with  the  water  19.82  meters.  The  earlier  sounding  covered  that  part 
of  the  bar  through  which  Yazoo  River  had  previosly  scoured  its  bed  every  year  as 
Mississippi  River  fell,  but  from  some  unknown  cause  this  year  the  Yazoo  took  a new 
departure  and  broke  away  at  right  angles,  forming  a new  debouchment  after  travers- 
ing only  about  half  its  usual  course.  A comparison  of  surveys  (plates  1 and  2),  con- 
tains the  cross  sections,  shows  that  as  far  as  the  river  flo  wed  over  the  first  measured 
bed  it  had  deepened  in  the  interim  from  2 to  5 meters,  and  had  scoured  and  carried 
away  about  150,000  cubic  meters.  It  is  safe  to  expect  that  the  bar  at  the  present 
mouth  will  be  left  at  about  22.5  meters,  Cairo  datum,  or  about  3 meters  above  low 
water  immediately  upon  the  completion  of  the  canal.  It  is  also  reasonable  to  expect 
very  considerable  scour  in  the  bottom  of  the  canal  near  where  it  shall  enter  the 
Mississippi. 

Considerable  ditching  had  to  be  done  to  drain  the  water  which  was  dammed  by 
the  levee  along  the  line  of  the  canal.  It  will,  however,  not  prove  a difficult  task  to 
drain  all  the  water  which  falls  within  the  proposed  levee  into  McNutt  Lake,  from 
which  it  can  escape  during  low  water  into  Chickasaw  Bayou  through  a suitable 
outfall. 

Preliminary  survey  has  been  made  for  a part  of  the  projected  levee  from  Steeles 
Bayou  along  Yazoo  River  and  Chickasaw  Bayou  to  the  hills.  The  rest  of  the  line 
has  not  been  run  because  of  sickness  of  Mr.  F.  D.  Nash,  who  was  running  the  instru- 
ment, and  because  of  interference  by  high  water.  A map  was  made  showing  prop- 
erty lines  within  the  proposed  levee.  The  construction  of  a levee  along  the  bank  of 
the  projected  cut  from  Lake  Centennial  to  Old  River,  and  thence  along  the  bank  of 
the  latter  to  or  near  the  former  mouth  of  Yazoo,  has  from  the  beginning  been  part 
of  the  project  for  the  improvement  of  Yazoo  River  at  the  mouth.  It  is  an  essential 
feature  for  the  control  of  the  high-water  flow,  without  which,  failure  of  the  plan  is 
inevitable,  for  no  channel  can  be  maintained  with  a crossflow  like  that  of  1897. 

The  building  of  a levee  from  the  lower  end  of  the  cut  along  the  bank  of  Lake 
Centennial  to  the  high  land  back  of  the  fair  ground  is  highly  desirable  as  a further 
means  of  control  of  the  high  water.  Because  the  land  between  Yazoo  River  and 
Lake  Centennial  might  be  actually  damaged  by  increase  of  current  due  to  building 
the  first-mentioned  line,  or  by  ponding  of  water  if  both  lines  should  be  built,  it  was 
decided  best  to  continue  the  levee  up  Yazoo  to  a junction  with  the  hills,  provided  all 
questions  of  damages  by  the  United  States  could  thereby  be  eliminated,  and  also 
provided  the  cost  of  this  additional  length  of  levee  could  be  offset  by  obtaining  all 
the  right  of  way  without  expense.  To  compass  these  ends  the  proprietors  interested 
had  an  act  passed  by  the  legislature  creating  the  Yazoo-Chickasaw  Levee  district 
with  power  to  act  in  conjunction  with  the  United  States  authorities.  When  the 
question  of  drainage  for  the  rainfall  within  the  area  was  looked  into  it  was  seen 
that  the  very  large  hill  area  which  has  its  run-off  through  Big  and  Little  Chickasaw 
bayous  into  Yazoo  would  be  inimicable  to  the  interests  sought  to  be  protected.  On 
this  account  it  was  decided  to  deflect  the  levee  and  follow  Chickasaw  till  the  hills 
could  be  reached  by  a crossing  which  would  exclude  the  run-off.  As  soon  as  the 
levee  shall  be  located  and  request  made  to  the  district  levee  board  they  doubtless 
will  be  able  to  acquire  the  right  of  way,  by  condemnation,  through  the  lands  of  the 
three  proprietors  who  oppose  the  building. 

The  canal  through  the  main  cut  has  been  excavated  to  the  30-meter  plane  above 
Cairo  datum  from  the  lower  end  to  Barnett  Lake.  The  bed  of  that  lake  is  about  on 
the  25-meter  plane,  and  from  its  upper  end  the  excavation  has  over  part  been  made 
to  the  32.5  and  over  the  rest  to  33.25  meter  plane. 

The  following  tables  show  the  amounts  to  be  excavated  from  the  several  portions 
of  the  canal  between  planes  of  successive  elevations,  and  the  occurrence  and  duration 
of  water  surfaces  suited  to  do  the  dredging. 
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Table  showing  quantities  in  cubic  meters  to  be  excavated  from  the  Yazoo  Biversion  Canal 

between  stated  elevations. 


[Elevations  in  meters,  Cairo  datum.] 


Locality. 

18-20. 

20-22. 

22-24. 

24-26. 

26-28. 

28-30. 

30-32. 

32-34. 

Total. 

Old  River 

21,  825 
576,  925 
179,  000 
368,  314 

21, 825 
3, 613,118 
587,  895 
1, 538,  846 

Main  cut 

266,  583 

438,  666 
148,  895 
362, 590 

709,  850 
148,  750 
276,  709 

786,  715 
100,  900 
169, 300 

673, 280 
10,  350 
82, 100 

302, 748 

125,  600 

Lake  Centennial .. 
Vicksburg  Harbor 

Total 

13,  250 

266,  583 

949, 485 

1, 146,  064 

1, 135,  309 

1,  056, 915 

765, 730 

315, 998 

125,  600 

5, 761,  684 

Table  showing  average  gauge  reading  in  feet  each  month  at  Vicksburg,  Miss. 


Year. 

Janu- 

ary. 

Febru- 

ary. 

March. 

April. 

May. 

June. 

July. 

Au- 

gust. 

Sep- 

tem- 

ber. 

Octo- 

ber. 

Novem- 

ber. 

De- 

cem- 

ber. 

1872 

7. 91 

4. 82 

15.97 

29. 89 

30. 34 

31. 09 

21.  05 

17.  97 

18. 20 

4. 60 

3. 30 

1. 19 

1873 

12.  89 

24.  29 

35. 93 

36. 48 

39.74 

37. 17 

27.  89 

15.60 

7. 14 

3. 83 

6.  73 

25. 10 

1874 

27.35 

33.  03 

41.  00 

44.  27 

44. 82 

29.  50 

15.  86 

10.  71 

7.  67 

7. 16 

4. 29 

8.  66 

1875 

17. 10 

22.  04 

33.  93 

42.  55 

39.  97 

28.91 

34.  22 

40.  23 

26.  34 

14.  95- 

10.51 

21.94 

1876 

34.  59 

41.15 

40. 93 

43.  22 

44.  62 

40.  57 

39.  26 

26. 12 

21.23 

18.  23 

13.  08 

9.  04 

1877 

10.81 

29. 10 

21. 78 

37.  98 

41.31 

39.  31 

34.  27 

17. 85 

(a) 

(a) 

16.04 

22.  29 

1878 

29.  36 

33. 12 

39.  82 

33.29 

39. 58 

37. 43 

30. 68 

(a) 

(a) 

(a) 

(a) 

(a) 

1879 

21.61 

37. 97 

30.  62 

34.96 

(a) 

(a) 

(a) 

(a) 

(a) 

(a) 

(a) 

(a) 

1880 

37.  22 

34. 29 

42.  59 

42.67 

37. 48 

24.  35 

30. 14 

(a) 

(a) 

8.77 

(a) 

(a) 

1881 

15.  20 

34.  04 

41.  28 

41. 10 

41.  09 

31.11 

31.  06 

12. 34 

4.  65 

15.  21 

26.57 

29.67 

1882 

39.  51 

43.87 

47.  68 

45. 15 

41.65 

41. 33 

39.  81 

24.  21 

14.  28 

9.81 

10.  33 

9.  04 

1883 

16.  86 

$5.  42 

42.  82 

43.25 

40.  38 

39. 10 

37.  06 

21. 70 

7. 69 

5.  55 

18.  56 

24. 98 

1884 

32.  71 

39. 11 

46.  33 

45.  83 

44.  87 

34. 13 

24.24 

15. 17 

7.  46 

13. 92 

9. 78 

10. 17 

1885 

36.  54 

36.  61 

28.  64 

33. 15 

37.  00 

30.  03 

28. 34 

16.  46 

17. 84 

9. 59 

15.  87 

13.  75 

1886 

23. 14 

29.  07 

32.  92 

38.  79 

43. 12 

31. 91 

23.  72 

10.  64 

6.  25 

3. 19 

.44 

12. 78 

1887 

12.91 

34.  87 

43.78 

34.52 

33.48 

19.  54 

13. 49 

4.  33 

.93 

.31 

— 3.03 

1.33 

1888 

13. 40 

22.  04 

28.17 

40.  98 

33.  36 

32. 72 

28. 20 

15. 62 

20.  00 

6.65 

20.  83 

15.  44 

1889 

23.  62 

28.  27 

30.01 

26. 71 

15.40 

26.19 

25.  99 

18.  96 

9.  40 

3.  32 

10.  93 

23.  65 

1890 

29.  91 

44. 72 

46.  92 

48.  02 

45.  57 

35. 45 

21. 55 

10.42 

13.01 

19. 39 

19. 30 

16.  90 

1891 

27.  63 

37.  30 

46.  64 

47.70 

36.46 

23.  59 

24. 41 

17.  98 

10.25 

.02 

— .85 

11.  98 

1892 

21.93 

28.65 

30.  99 

41.31 

48. 15 

47.  84 

42. 36 

20.  08 

7.  78 

1.  55 

.88 

12.  73 

1893 

15. 44 

19.  65 

40.  92 

36.  01 

46.  42 

45.  24 

27. 16 

8. 14 

2.  60 

2. 17 

1.  59 

4. 50 

1894 

10.  96 

28.  38 

37. 18 

36.  93 

30.  23 

21.91 

13.  67 

3.  82 

1.01 

— 1.67 

— 5.03 

.98 

1895 

11. 71 

13. 19 

17.  80 

24.  72 

13.  93 

9.  52 

14. 08 

11.  39 

5. 71 

— 3.34 

— 5.87 

1.  73 

1896 

20. 16 

23. 97 

21.  31 

35.  06 

21. 11 

28.  91 

20.  90 

24.  53 

5. 87 

4.  20 

4.  05 

13. 65 

1897 

19. 45 

25.  93 

41. 67 

50.  99 

49. 15 

27.  55 

21.27 

15. 27 

4.55 

— 1.43 

— 2.45 

3. 86 

Mean . . 

21.92 

30. 19 

35.  68 

39. 06 

37.  57 

31.77 

26. 83 

16. 50 

9. 99 

6.35 

7. 65 

12. 84 

a No  record. 


Table  showing  by  months  the  total  number  of  days  of  duration  and  number  of  times  of 
occurrence  of  certain  phases  of  water  surface  at  Vicksburg,  Miss. 


[Elevations  in  meters,  Cairo  datum.] 


Water  surface  between — 

Month. 

18-20. 

20-22. 

22-24. 

24-26. 

26—28* 

Days. 

Times. 

Days. 

Times. 

Days. 

Times. 

Days. 

Times. 

Days. 

Times. 

October  c . 

114 

7 

297 

17 

171 

12 

100 

8 

31 

4 

November  c 

144 

6 

202 

10 

134 

13 

116 

10 

66 

7 

December  c ... 

54 

5 

136 

10 

182 

14 

138 

15 

126 

13 

January  a 

9 

2 

49 

5 

, 118 

14 

183 

21 

145 

20 

February  a 

26 

2 

38 

5 

41 

Q 

i n 7 

1 Q 

March  a 

7 

1 

5 

2 

64 

o 

5 

±u/ 

lo 

Q 

April  a 

04 

52 

y 

A 

May  b 

18 

1 

42 

4 

42 

*± 

7 

June  6 

30 

36 

A 

191 

1 

10 

July  & 

32 

4 

148 

4 

12 

17Q 

1U 

17 

Auguste 

68 

A 

196 

17 

094 

11  V 

144. 

±i 

IQ 

September  d 

239 

15 

254 

15 

At.**. 

83 

±0 

8 

73 

±t> 

5 
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Table  showing,  by  months,  the  total  number  of  days  of  duration  and  number  of  times  of 
occurrence  of  certain  phases  of  water  surface  at  Viclcsburg,  Miss. — Continued. 
SUMMARY  OF  YEARLY  DURATION. 

[Number  of  days.] 


Maximum 

76 

117 

114 

87 

101 

Minimum 

0 

0 

26 

18 

21 

Mean 

dUl 

d 45} 

d 51§ 

c 50  J 

a 46 

Gauge  record  covers : a 26  years,  b 25  years,  c 23  years,  d 22  years. 

[Elevations  in  meters,  Cairo  datum.] 


Water  surface  between— 


Month. 


28-30. 


Days.  Times. 


30-32. 


Days.  Times. 


Days.  Times 


Days.  Times 


3-38. 


Days.  Times 


November  c . 
December  c . 
January  a . . 
February  a . 

March  a 

April  a 

May  b 

June  b 

duly & 

Auguste 

September  d 


24 

53 

134 

167 

140 

86 

89 

197 

197 

38 

3 


4 
7 

18 

20 

11 

10 

9 

14 

17 

5 
1 


4 
24 

117 

187 

128 

187 

82 

158 

123 

14 

5 


1 

2 

12 

19 

15 

13 

10 

17 

12 

4 

1 


51 

161 

299 

326 

375 

163 

93 

29 

3 


4 

12  8 


15 

19 

19 


109 

127 

127 


SUMMARY  OF  YEARLY  DURATION. 
[Number  of  days.] 


Maximum 

104 

93 

161 

87 

2 

Minimum 

5 

0 

0 

0 

0 

Mean 

a44| 

“39‘ 

a 57f 

al6J 

a '13 

Gauge  record  covers:  a 26  years,  b 25  years,  e 23  years,  d 22  years. 


It  will  be  seen  that  with  a capacity  of  200,000  cubic  meters  per  month  the  dredg- 
ing could  not  be  carried  quite  to  the  28-meter  plane  during  an  average  high  water. 
Since  it  is  useless  to  dredge  the  lower  planes  before  the  higher  ones  are  finished,  the 
dredging  would  stop  when  the  water  should  fall  below  28  meters.  The  next  season 
the  dredge  would  be  shut  out  before  the  24-meter  plane  was  reached.  From  which 
it  is  clear  the  water  in  Lake  Centennial  must  not  be  permitted  to  fall  below  the 
28-meter  plane  during  the  first  year  after  the  dredging  is  begun.  This  can  be  accom- 
plished by  filling  West  Pass  and  the  mouth  of  the  Vicksburg  Harbor  canal  with 
dredged  material  while  the  water  is  above  that  plane ; that  is,  dredge  through  the 
old  dike  across  the  upper  end  of  the  Vicksburg  Harbor  and  dump  the  mud  at  the 
points  named.  The  dam  to  be  built  across  the  west  arm  of  Lake  Centennial  will 
consume  so  much  of  the  material  taken  from  the  main  cut  that  the  distance  will 
become  too  great  to  deliver  it  by  piping,  therefore  scows  will  be  used.  The  levees 
along  the  canal  have  been  partly  built  with  the  trees  still  standing,  with  the  expec- 
tation that  so  much  material  would  be  wasted  from  the  canal  that  the  whole  land 
would  be  raised  and  the  trees  could  do  no  harm.  To  continue  this  plan  pumping 
will  be  required.  Hence  in  making  contracts  both  styles  of  dredging  should  be 
provided  for  and  prices  should  be  bid  for  excavation  in  scows  and  in  place.  The 
measurement  for  the  latter  should  be  done  immediately  in  front  of  and  behind  the 
dredging.  During  the  high  water  of  the  past  spring  the  hull  of  the  survey  quarter 
boat  was  sheathed  and  boat  was  floated  to  the  upper  end  of  the  main  cut  and 
beached.  If  the  cabin  is  raised  on  top  the  levee  and  a floor  put  under  it  a very  good 
house  for  quarters  for  engineer  inspectors  will  be  available  at  a point  most  convenient 
to  the  work. 

The  following  tables  give  maximum  gauge  heights  at  Cairo  and  Vicksburg  each 
year  since  the  record  began  and  the  number  of  days  the  river  stood  above  30  feet 
and  above  40  feet;  also  the  average  monthly  reading  at  Vicksburg. 

Very  respectfully,  your  obedient  servant, 

H.  M.  Marshall,  Assistant  Engineer. 

Maj.  J.  H.  Willard, 

Corps  of  Engineers , U.  S.  A. 

ENG  98—103 


1634  REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 


Table  showing  height  and  duration  of  floods  at  Cairo,  III.,  before  and  after  completion  of 

levee  system  in  1885. 


Tear. 


1872  

1873  

1874  

1875  

1876  

1877  

1878  

1879  

1880........ 

1881 

1882 

1883  

1884  

Mean 

1885  

1886  

1887  

1888  

1889  

1890  

1891  

1892  

1893  

1894  

1895  

1896  

1897.. 

Mean 


Date. 

Maximum 

gauge 

reading. 

Number 
of  days 
above  30 
feet. 

Number 
of  days 
above  40 
feet. 

Feet. 

Apr.  19, 20 

39.  20 

18 

0 

Feb.  26 

41.55 

87 

14 

Apr.  26 

47.37 

99 

45 

/Mar.  21 

43.66 

1 Aug.  8 

45.12 

> 112 

56 

Apr.  6,  7 

46.  38 

158 

61 

Apr.  15 

40.  52 

85 

3 

Apr.  29 

37.  04 

52 

0 

Jan.  26 

36.  00 

58 

0 

Mar.  22 

44.60 

127 

40 

Apr.  20 

45.  80 

127 

40 

Feb.  26 

51.87 

198 

105 

Feb.  27 

52.17 

128 

51 

Feb.  22-24 

51.  79 

114 

57 

Apr.  1 

44.  50 

104.  85 

36.  31 

Jan. 26 

39.00 

60 

0 

Apr.  19 

50.98 

76 

26 

Mar.  9,  10 

48.48 

72 

44 

Apr.  4 

45.  25 

44 

18 

June  24 

34.  50 

18 

0 

Mar.  12 

48.  80 

132 

70 

Mar.  3-6 

46.  20 

97 

66 

Apr.  28 

48.  30 

128 

66 

May  8-10 

49.  30 

106 

61 

Feb.  16 

37. 00 

24 

0 

/Jan.  21,  22 

33.00 

} 16 

\Mar.  26 

32.  36 

0 

Apr.  13 

39. 10 

62 

0 

Mar.  25,  26.... 

51.62 

100 

59 

Mar.  26,  27 

43.  13 

71.  92 

31.54 

Table  showing  height  and  duration  of  floods  at  Vicksburg,  Miss.,  before  and  after  comple- 
tion of  levee  system  in  1885. 
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In  the  spring  of  1885  and  subsequently  levees  were  continuous  on  the  Mississippi 
side  from  Memphis,  Tenn.,  to  the  mouth  of  the  Yazoo  River,  Mississippi,  and  on  the 
Arkansas-Louisiana  side  from  Arkansas  City,  Ark.,  nearly  to  the  mouth  of  the  Red 
River,  Louisiana. 

A1ST  ACT  to  create  the  Yazoo-Chickasaw  levee  district,  constitute  its  hoard  of  levee  commissioners, 
and  define  the  powers  and  duties  thereof. 

Sec.  1.  Be  it  enacted  hy  the  legislature  of  the  State  of  Mississippi,  That  the  Yazoo- 
Chickasaw  levee  district  is  created,  to  embrace  all  the  land  lying  in  Warren  County 
within  the  boundary  as  follows : Beginning  at  a point  in  section  12,  township  16 
north,  range  3 east,  district  west  of  Pearl  River,  where  the  limit  of  overflow  by  the 
waters  of  Mississippi  River  intersects  the  north  hank  of  Lake  Centennial;  thence 
along  the  bank  of  said  lake  in  a westerly  direction  to  the  lands  purchased  by  the 
United  States  and  ceded  by  the  State  of  Mississippi  for  the  purpose  of  improving 
the  Yazoo  River;  thence  in  a northwesterly  direction  along  the  northeast  boundary 
of  said  lands,  as  recorded  in  the  chancery  clerk’s  office  in  said  county,  to  its  inter- 
section with  the  bank  of  the  Wrong  End  of  Old  River;  thence  in  a northerly  direc- 
tion along  the  bank  of  said  Old  River  to  the  former  mouth  of  Yazoo  River;  thence 
in  an  easterly  course  along  the  bank  of  Yazoo  River  to  the  mouth  of  Chickasaw 
Bayou;  thence  in  a southerly  direction  along  the  banks  of  Chickasaw  Bayou  and 
McNutt  Lake  to  a point  where  the  public  road  now  crosses  the  said  lake  at  the  place 
called  Sherman  Bridge;  thence  in  a southerly  direction  across  said  lake  to  the  mouth 
of  a drain  just  west  of  the  public  road;  thence  in  an  easterly  direction  along  the 
south  bank  of  said  drain  to  its  intersection  with  the  limit  of  overflow  by  the  waters 
of  Mississippi  River;  thence  along  the  said  limit  of  overflow  near  the  base  of  the 
hills  in  a southerly  direction  to  the  place  of  beginning. 

Sec.  2.  That  as  soon  as  practicable,  and  before  the  first  Monday  in  March  in  1898, 
after  the  passage  of  this  act,  and  biennially  thereafter  the  governor  of  the  State 
shall  appoint  three  owners  of  land  lying  within  said  district,  and  that  such  persons, 
when  so  appointed,  and  their  successors  in  office  shall  constitute,  and  are  hereby 
declared  to  be,  a body  politic  and  corporate,  by  the  name  and  style  of  “ The  Board 
of  Levee  Commissioners  for  the  Yazoo-Chickasaw  Levee  District,”  and  by  that  name 
may  sue  and  be  sued,  plead  and  be  impleaded,  and  have  perpetual  succession  for  the 
purpose  hereinafter  designated.  They  may  have  a common  seal  and  alter  the,  same 
at  pleasure,  and  may  from  time  to  time  make  such  by-laws,  rules,  and  regulations, 
and  alter  and  change  the  same,  as  they  may  deem  proper,  and  do  all  other  acts  and 
things  not  inconsistent  with  this  act  and  with  the  laws  of  this  State  for  the  purpose 
of  carrying  into  effect  the  objects  and  purposes  of  their  incorporation.  They  shall 
elect  from  their  own  number  a president,  and  appoint  a secretary,  who  shall  be 
treasurer,  and  such  other  officers,  agents,  and  attorneys,  and  employ  such  persons  as 
they  may  think  necessary  for  the  efficient  conduct  and  management  of  their  business, 
and  remove  them  at  pleasure. 

Sec.  3.  That  the  commissioners  appointed  as  aforesaid  shall  hold  their  offices  for 
two  years  from  the  first  Monday  in  March,  1898,  and  until  their  successors  are  ap- 
pointed and  qualified,  and  in  case  of  a vacancy  the  governor  shall  fill  the  same  by 
appointment  in  like  manner;  and  they  shall  hold  their  first  meeting  at  Vicksburg, 
Mississippi,  which  is  hereby  declared  to  be  the  domicile  of  said  board  of  levee  com- 
missioners, on  the  first  Monday  in  March,  1898,  and  biennially  thereafter,  and  at 
such  other  times  as  they,  by  resolution  spread  on  their  minutes,  may  appoint,  and  as 
often  as  they  may  be  called  together  by  their  president  on  ten  days’  notice  of  the 
time  of  meeting.  The  president  of  the  board  of  levee  commissioners  shall  preside  at 
all  their  meetings,  sign  the  minutes  of  their  proceedings,  and  do  all  other  acts  and 
things  which  he  may  be  authorized  and  empowered  to  do  by  said  board;  and  he 
shall  hold  his  office  for  such  time  as  said  board  may  appoint,  and  may  be  removed 
from  office  at  their  discretion;  and  in  case  he  shall  be  absent  at  any  meeting  of  the 
said  board,  a president  pro  tem.  shall  be  elected;  and  in  the  event  there  should  be  a 
vacancy  in  the  office  of  president  said  board  shall  elect  another  member  of  said 
board  as  president.  The  secretary  and  treasurer  shall  keep  a record  of  the  proceed- 
ings of  the  board  of  levee  commissioners  and  receive  all  moneys  directed  to  be  paid 
to  him  by  law,  and  pay  out  the  same  on  the  order  of  the  president  of  said  board,  and 
do  all  other  acts  and  things  which  may  be  required  of  him;  and  he  shall  execute  a 
bond,  with  two  or  more  sureties,  to  be  approved  by  said  board,  at  such  time  and  in 
such  penalty  as  said. board  may  determine,  payable  to  the  president  of  said  board 
and  his  successors  in  office,  conditioned  for  the  faithful  performance  of  his  duties; 
and  on  forfeiture  said  bond  may  be  put  in  suit  and  prosecuted  in  the  name  of  the 
president  or  of  said  board  for  any  breach  of  the  same ; and  he  shall  hold  his  office 
for  such  time  as  said  board  may  prescribe,  and  may  be  removed  from  office  at  any 
time  by  said  board,  who  shall  elect  his  successor;  and  in  case  of  vacancy  in  the 
office,  from  removal  or  other  cause,  it  shall  be  filled  by  election  in  like  manner;  and 
his  salary  shall  be  fixed  by  said  board,  and  when  so  fixed  the  money  for  its  payment 
shall  be  drawn  uimn  the  order  of  the  president  of  said  board. 
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Sec.  4.  That  said  board  of  levee  commissioners  shall  have  power,  and  it  is  herebv 
made  their  dutj,  to  rebuild,  strengthen,  and  elevate  the  old  levees,  or  make  new 
embankments  of  levees,  in  the  territory  under  their  charge,  which  levees  shall  be 
constructed  along  the  waters  bounding  said  district  as  first  above  set  out,  or  such 

af?oeT.r+nlaCelan8Kld  b?ard  ™a7. determine ; to  care  for  and  properly  protect  the  same 
after  they  shall  have  been  built,  and  to  provide  means  for  draining  off  water  ponded 
by  said  levees;  and  they  shall  have  power  to  employ  all  engineers  and  agents  neces- 
sary for  the  work,  and  they  shall  determine  the  base,  height,  and  slope  of  the  levees 
and  may  abandon  any  portion  of  old  levees  that  they  may  regard  as  improperly  built 
or  unsafe,  and  may  build  new  and  repair  old  levees  on  such  ground  as1  they  may 
select,  and  make  all  needful  regulations  and  do  acts  necessary  in  their  opinion  to 
secure  the  lands  within  their  jurisdiction  from  overflow  by  the  waters  of  the  Missis- 
sippi and  Yazoo  rivers. 

Sec.  5.  That  said  board  of  levee  commissioners  may  either  act  as  levee  inspectors 
or  may  appoint  suitable  persons  to  act  as  such,  and  it  shall  be  the  duty  of  said  levee 
inspectors  to  make  annual  reports  of  the  condition  of  the  levees,  to  avail  themselves 
of  the  use  of  county  convicts  or  road  hands  on  levee  construction  work  if  permissible 
by  law,  to  forbid  all  persons  from  using  the  levees  as  public  roads  by  traveling  on 
or  near  same  m vehicles  or  riding  on  or  near  same,  to  post  notices,  at  intervals  of  not 
more  than  two  miles,  warning  all  owners  of  horses,  mules,  and  cattle  to  keep  the 
same  off  the  levees,  when  m their  judgment  it  shall  be  deemed  necessary  for  the 
safety  of  said  levees,  and  to  do  all  other  acts  and  things  that  may  be  required  of  them 
by  an  order  of  said  board  of  levee  commissioners. 

Sec.  6.  That  if  any  person  shall  ride  or  drive  on  or  near  the  levees  of  the  Yazoo- 
Chickasaw  levee  district,  or  shall  allow  horses,  mules,  or  cattle  to  run  on  same  after 
notices  shall  have  been  posted  by  an  order  of  the  board  of  levee  commissioners  for 
said  district,  he  shall  be  liable  for  a fine  of  ten  dollars,  to  be  recovered  before  anv 
court  of  competent  jurisdiction,  and  paid  into  the  treasury  of  said  board;  and  if  any 
person  shall  willfully  cut,  injure,  or  destroy  said  levee  of  said  district,  or  procure  the 
same  to  be  done  the  person  so  offending  shall  be  guilty  of  a felony,  and  on  convic- 
tion thereof  shall  be  punished  by  imprisonment  in  the  penitentiary  of  this  State  for 
a term  not  less  than  three  years  nor  more  than  ten  years. 

Sec.  7.  That  it  shall  be  unlawful  for  hogs  to  run  at  large  upon  the  levees  of  said 
levee  district,  and  it  shall  be  the  duty  of  the  levee  inspectors  to  shoot  and  kill  any 
hogs  fdund  running  at  large  thereon.  y 

Sec.  8.  That  the  board  of  levee  commissioners  for  the  Yazoo-Chickasaw  levee 
district  be,  and  is  hereby,  authorized  to  treat,  contract,  and  negotiate  with  any 
agency  of  the  United  States  Government  in  regard  to  and  for  the  purpose  of  securing 
the  construction,  maintenance,  and  repair  of  the  levees  in  said  district,  or  the  aid  o% 
cooperation  of  said  agency  m regard  to  said  levees,  and  may  make  any  and  all 
arrangements  with  said  agency  as  will  in  its  judgment  forward  and  assist  in  the  pur- 
pose of  securing  from  overflow  the  district  confided  to  its  charge.  The  said  levee 
commissioners  may  also  in  their  discretion  contract  and  agree  with  any  person  or  per- 
sons,  corporation  or  corporations,  for  the  construction,  maintenance,  or  repair  of  the 
whole  or  any  part  of  its  line  of  levees,  and  such  contracts  may  be  made  for  such  time 
and  under  such  conditions,  penalties,  and  forfeitures,  and  with  such  obligations  as 
said  board  may  deem  necessary  to  secure  the  faithful  performance  of  the  same  and 
most  conducive  to  the  interests  of  its  district. 

Sec.  9.  That  for  the  purpose  of  paying  any  indebtedness  or  liability  legally  con- 
tracted by  said  board,  an  ad  valorem  tax  of  ten  (10)  mills  on  the  dollar,  or  so  much 
thereof  as  may  be  fixed  by  said  board  of  levee  commisioners  at  a meeting  to  be  held 
annually  during  the  month  of  September,  upon  the  assessed  value  of  all  real  prop- 
erty within  said  levee  district,  is  hereby  levied  and  assessed  for  each  and  every 
year : Provided,  That  no  tax  shall  be  collected  on  land  lying  on  the  outermost  side  of 
the  levees  of  said  levee  district.  The  assessment  for  said  ad  valorem  tax  shall  be 
made  by  the  assessor  of  Warren  County,  State  of  Mississippi,  at  the  same  time  and 
m the  same  manner  as  for  the  State  tax,  and  shall  be  shown  on  the  land  roll  sepa- 
rated into  a subdivision  of  its  own;  and  the  said  levee  tax  shall  be  a lien  upon  the 
property  from  the  same  time  and  to  the  same  extent  and  in  the  same  manner  as  State 
taxes,  and  the  same  shall  be  collected  by  the  sheriff  and  tax  collector  of  said  Warren 
County  at  the  same  time  and  in  the  same  manner  and  under  the  same  laws  that  he 
collect  the  State  tax,  and  turn  over  the  same  when  collected  to  the  treasurer  of 
said  i azoo-Chickasaw  levee  board,  and  the  tax  collector  shall  receive  the  same 
compensation  for  collecting  said  tax  as  he  receives  for  collecting  the  State  tax;  and 
said  collector  shall  execute  bond  to  said  levee  board  in  the  sum  of  $500.00,  condi- 
tioned ror  the  faithful  performance  of  his  duties. 

Sec.  10.  That  said  board  of  levee  commissioners  be,  and  is  hereby,  authorized  and 
empowered  to  enter  upon,  take,  and  hold  any  land  or  premises  whatever,  whether 
by  purchase,  grant,  or  donation,  devise,  or  otherwise,  that  may  be  necessary  and 
proper  for  the  location,  construction,  and  maintenance  of  the  line  of  the  levees  pro- 
vided for  in  this  act;  and  said  board  shall  have  the  right  to  cut  and  remove  trees, 
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timber,  and  other  material  that  might,  by  falling  or  otherwise,  encumber  or  endanger 
said  levees  or  any  part  thereof,  and  in  case  the  owners  of  such  land  or  premises  can 
not  agree  with  said  board  of  levee  commissioners  as  to  the  value  of  the  premises 
taken  or  to  be  taken  for  the  use  of  said  board  for  the  purpose  of  locating,  construct  - 
ing, or  maintaining  its  line  of  levees  therein,  the  value  thereof  shall  be  determined 
by* the  appointment  of  three  disinterested  commissioners,  who  shall  be  freeholders, 
and  who  shall,  upon  application  in  writing  of  either  party,  be  appointed  by  the  clerk 
of  the  chancery  court  of  the  county  of  Warren,  State  of  Mississippi;  and  said  clerk 
shall  forthwith  issue  an  order  to  the  sheriff  of  said  county,  commanding  him 
instantly  to  summon  said  commissioners  to  go  upon  and  view  the  premises  and 
inquire  into  the  damages  sustained  and  the  compensation  such  landowner  or  other 
person  interested  is  entitled  to  receive;  and  the  commissioners  summoned  shall  have 
live  days’  notice  of  the  time  and  place  of  meeting,  and  shall  be  sworn  by  the  sheriff 
justly  and  trulv  to  try  the  value  of  the  property  and  the  damage  sustained  by  the 
owner  of  said  land  or  other  person  interested;  and  the  said  commissioners  shall  ren- 
der their  verdict  and  inquisition  in  writing,  which  shall  be  returned  by  the  sheriff 
to  the  clerk  who  issued  the  writ.  Upon  return  to  said  clerk  of  such  appraisement, 
and  upon  the  payment  into  his  hands  of  the  estimated  value  of  the  said  premises 
and  the  damages  assessed  for  the  use  and  benefit  of  the  owners  thereof,  said  prem- 
ises shall  be  ordered  to  be  taken  by  said  board  of  levee  commissioners,  which  shall 
thereupon  acquire  full  title  to  the  same  for  the  purposes  aforesaid.  Either  party 
feeling  aggrieved  at  such  appraisement  may,  within  thirty  days  after  the  same  has 
been  returned  to  said  clerk,  file  an  appeal  therefrom  to  the  next  term  of  the  circuit 
court  of  said  county,  and  such  appeal  shall  be  tried  in  the  same  manner  as  appeals 
from  justices’  courts;  but  such  appeals  shall  not  interfere  with  the  right  of  said 
board  to  enter  upon  the  premises  taken,  or  to  do  any  act  necessary  or  proper  in  the 
location  and  construction  of  its  line  of  levees,  and  the  party  appealing  shall  give 
bond  with  sufficient  surety  for  the  payment  of  costs  that  may  arise  from  such  appeal : 
Provided,  No  damage  shall  be  paid  for  land  or  buildings  because  of  its  being  left  out- 
side of  said  levee. 

Sec.  11.  That  said  board  of  levee  commissioners  be,  and  is  hereby,  authorized  and 
empowered  to  issue  certificates  of  indebtedness  to  the  amount  of  five  thousand  dol- 
lars ($5,000.00) : Provided,  That  issue  in  excess  of  five  hundred  dollars  ($500.00)  shall 
first  be  voted  for  by  a majority  of  the  landowners  in  said  levee  district  at  an  elec- 
tion held  at  the  domicile  of  said  board  after  thirty  days’  notice  shall  have  been 
given  therefor  by  publication  on  three  successive  days  in  a daily  paper  published 
in  the  city  of  Vicksburg,  Mississippi. 

Sec.  12.  That  this  act  take  effect  and  be  in  force  from  and  after  its  passage. 

Approved  February  2,  1898. 


W IO. 

IMPROVEMENT  OF  TALLAHATCHIE  RIVER,  MISSISSIPPI. 

The  small  amount  available  for  this  improvement  did  not  permit  of 
much  work  during  the  year. 

After  reaching  the  head  of  Yazoo  Eiver  the  U.  S.  snag  boat  John  B. 
Meigs , P.  E.  Starr,  master,  was  employed  in  this  stream  January  13-17, 
1898,  removing  tree  slides,  etc.  Operations  were  carried  from  the  mouth 
up  to  Philipp,  Miss.  The  new  bridge  of  the  Yazoo  and  Mississippi 
Valley  Eailroad  Company,  across  the  river  at  Philipp,  was  not  com- 
pleted sufficiently  to  permit  the  Meigs  to  pass  above,  and  it  returned  to 
Yazoo  Eiver  and  thence  to  Vicksburg,  where  it  was  laid  up  January  22. 

The  following  work  was  done  by  the  Meigs  January  13-17,  viz: 

Snags  pulled 29 

Stumps  pulled 2 

I bga  removed  from  channel 65 

Side  jams  removed 2 

Eew  obstructions  are  brought  into  the  river  every  year  by  drift  and 
sliding  and  caving  banks,  and  the  shifting  and  scouring  of  the  channel 
exposes  snags  and  logs  embedded  in  the  bottom  from  time  to  time,  or 
lodges  them  upon  bars.  An  appropriation  sufficient  to  permit  the  sys 
tematic  clearing  of  the  banks,  in  addition  to  snagging  operations, 
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could  be  expended  profitably  in  one  season  of  low  water,  would  result 
m lasting  benefit  to  navigation,  and  but  small  amounts  would  be  needed 
tor  maintenance. 


Money  statement. 

J uly  1,  1897.  balance  unexpended 

June  30,  1898,  amount  expended  during  fiscal  year.. 


$524. 64 
524.  64 


f Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June30, 1900  10  000  00 
< Submitted  m compliance  with  requirements  of  sections  2 of  river  and 
l harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 


The  following  appropriations  have  been  made: 


By  act  of— 

March  3,  1879  $6,  000 

June  14, 1880' 9 000 

March  3, 1881 3,  000 

August  2, 1882 3,000 

July  5, 1884 3,000 

August  5, 1886 3,500 

August  11, 1888 5,000 


By  act  of— 

September  19, 1890 $5,  000 

July  13, 1892 5,  000 

August  18, 1894 4,  000 

June  3, 1896  4,000 


Total 50,500 


COMMERCIAL  STATISTICS. 

The  river  was  reported  navigable  to  Sharkey  the  entire  fiscal  year. 

List  of  stern-wheel  steamboats  navigating  Tallahatchie  River  in  fiscal  year  1898. 


Name. 

Tonnage. 

Length. 

Breadth. 

Depth. 

Draft. 

Light. 

Loaded. 

Feet. 

Feet. 

Feet. 

FI.  hi. 

Ft.  In. 

Yazoniaa 

62.  84 

95.0 

19.8 

3.5 

1 3 

3 8 

E.  A.  Pharr 

95, 11 

90 

29.9 

4.5 

1 10 

3 5 

Ferd.  R.  a 

45. 58 

93.8 

16.2 

3 

2 0 

3 0 

Electric  a 

34.  57 

77.  6 

20 

2.  8 

Memphis 

220.  25 

111 

26 

4 

2 6 

5 0 

Rees  Pritchard 

196.2 

150.3 

31 

3.3 

1 2 

3 8 

Novelty  a 

83.65 

76.4 

16.4 

3 

1 6 

3 6 

Between — 


Greenwood  and  Sharkey 

Greenwood,  Sharkey,  and 
Coldwater  River  to  Yazoo 


.do 


Greenwood  and  Sharkey 

Vicksburg  and  Tallahatchie 
River. 

do 

Vicksburg  and  Sharkey 


200 

75 


1 .... 


a With  one  or  more  barges. 


Summary  of  commerce  reported. 


Articles. 

1897-98. 

1896-97. 

1895-96. 

1894-95. 

1893-94. 

1892-93. 

1891-92. 

1890-91. 

Cotton 

Cotton  seed 

Hides  and  skins  . . 

Live  stock 

Lumber 

Staves 

Provisions 

Grain 

Saw  logs 

Miscellaneous 

Total 

Estimated  value . . 

Tons. 
2,  375 
9,  362 
3 
29 
470 
11, 408 
106 
240 
10,  000 
177 

Tons. 

2,  500 
7, 170 

5 

52 

910 

3,  766 

4,  206 
200 

2,  000 
1,  625 

Tons. 

2,  840 
6,  374 
4 

45 
1,  402 
22,  217 
4,  200 
200 
4,  600 
1,  690 

Tons. 

3,  033 
6,  940 

2 
46 
1,  614 
23, 404 

4,  800 
6,  300 

20,  000 
4,  800 

Tons. 

4, 338 
7,300 
3 

30 
1, 400 
14,  346 
4,  700 
6,100 
49,  500 
5, 100 

Tons. 
3, 141 
4, 400 
3 

30 
1, 300 
3,  447 
3, 450 
1,  800 
26,  700 
4,100 

Tons. 

5, 588 
8, 257 
53 
31 

1, 188 
3,  204 
5,  571 
5,  725 
24, 473 
6, 329 

Tons. 
4,000 
6,  000 
5 

32 
1,424 
9,  245 
4,  200 

4,  800 
19,  000 

5,  000 

34, 170 

22,  434 

43, 572 

70,  939 

92,817 

48,  371 

60, 419 

53,  706 

$735,  000 

$961,000  : 

$1,167,000  : 

$2,  061,  000 

$2,  372,  000  j$908,  000 

$2, 428,  000 

$2, 115~000 
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The  Yazoo  and  Mississippi  Valley  Railroad,  operated  by  the  Illinois  Central  Com- 
pany, has  a branch  line  from  Clarksdale  to  and  across  Tallahatchie  River  at  Philipp, 
which  is  paralleled  by  a branch  of  the  Southern  Railway  from  Webb  to  Ittabena, 
and  the  Southern  Railway  and  Illinois  Central  at  Greenwood  are  competitors  for  the 
trade  of  Tallahatchie  River.  The  Yazoo  and  Mississippi  Valley  Railroad  is  extend- 
ing the  Tallahatchie  branch  from  Philipp  to  Greenwood,  where  it  will  connect  with 
the  Yazoo  branch  of  the  Illinois  Central  Railroad. 


W II. 

IMPROVEMENT  OF  BIG  SUNFLOWER  RIVER,  MISSISSIPPI. 

Work  in  this  tributary  of  Yazoo  River  was  continued  during  the 
fiscal  year  as  follows : 

A quarter  boat  for  use  in  this  stream  and  the  Yazoo  was  commenced 
at  Yazoo  City  July  26  and  completed  August  28, 1897.  By  courtesy  of 
the  officers  of  the  Yazoo  and  Tallahatchie  Transportation  Company,  the 
steamer  Hibernia , belonging  to  that  line,  towed  the  boat  to  mouth  of 
Big  Sunflower  River  without  charge. 

Operations  commenced  at  the  mouth  of  the  river  August  30,  were 
carried  upstream  about  80  miles  to  John  Baird7s  place,  and  were  sus 
pended  December  20,  1897,  by  continued  rains  and  rising  water.  The 
work  was  in  local  charge  of  Overseer  John  Schuh,  and  was  performed 
by  a party  of  laborers  equipped  with  axes,  saws,  tackle,  explosives,  etc. 
The  stages  were  low  and  effective  work  was  done.  The  outbreak  of 
yellow  fever  at  various  places  in  the  State,  some  of  them  close  by,  soon 
after  operations  commenced,  and  the  strict  local  quarantines  that  fol- 
lowed rendered  it  difficult  to  deliver  subsistence  stores,  explosives, 
etc.,  as  required,  and  impracticable  to  increase  the  force. 

The  obstructions  in  the  channel  were  sand  bars,  snags,  logs,  stumps, 
and  trees,  the  latter  having  been  brought  into  the  river  during  the 
overflow  from  the  Mississippi  in  the  spring  of  1897.  At  places  leaning 
timber  and  brush  along  the  banks  also  obstructed  passage  of  steam- 
boats. At  the  bars  inexpensive  brush  dams  were  built  and  repaired, 
to  contract  the  channel  and  create  scour  5 snags,  logs,  stumps,  and 
trees  in  the  channel  were  removed  or  destroyed;  the  leaning  timber 
was  felled,  topped,  or  girdled,  as  conditions  rendered  necessary,  and 
the  brush  along  shore  well  cleared,  especial  attention  having  been  given 
to  points  and  bends. 

On  Oliphant  Bar  the  depth  varied  from  30  to  36  inches.  Twelve 
wing  dams  were  constructed  and  gave  an  immediate  increase  of  10  to  12 
inches,  with  least  depth  of  40  inches.  The  left  chute  at  head  of  Maybin 
Island  was  closed  by  a brush  dam  to  force  the  water  into  the  channel 
used  at  low  water.  A side  jam  was  removed  from  a short  bend  at 
Oampbellsville,  and  3 jams  and  7 side  jams  were  destroyed  in  the 
stretch  called  “The  Hurricane.”  Two  wing  dams  were  built  at  Choc- 
taw Bar,  a small  island  was  cleared  of  all  timber  and  brush,  and  a 
chute  closed  to  force  all  the  water  down  the  main  channel,  which  soon 
scoured  from  36  to  48  inches  in  depth.  At  Muscle  Shoals  the  wing 
dams  were  repaired,  all  obstructions  removed  from  the  channel,  and 
the  top  crust  of  blue  clay  and  shells  was  loosened  with  explosives, 
increasing  the  depth  about  13  inches  in  a short  time.  At  Ratliff  Place, 
1 mile  above  “Head  of  Drift,”  a bar  had  formed  during  the  last  over- 
flow. At  this  place  snags,  logs,  stumps,  and  trees  were  numerous,  cov- 
ered with  sand,  and  36  inches  was  the  greatest  depth;  but  after  two 
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days’  work  in  destroying  these  obstructions  there  was  50  inches  depth 
of  channel.  A wing  dam  was  built  at  Callao  and  5 at  the  Hedrick  or 
Warren  Place,  all  with  good  results,  increasing  the  depth  8 to  12  inches. 
At  Hunt  Place  a side  jam  caused  by  three  caved-in  trees  was  destroyed. 
The  average  depth  found  upon  the  bar  at  Hollywood  was  14  inches,  but 
after  removiug  all  obstructions,  building  6 wing  dams,  and  using  explo- 
sives the  depth  increased  to  26  inches  in  forty-eight  hours.  At  the  lower 
end  of  Brady  Place  a mud  bar  caused  by  a landslide,  about  55  square 
yards  in  area,  covered  with  a growth  of  willows,  was  removed  with 
explosives.  Three  wing  dams  were  constructed  at  Shellridge  and  1 at 
Woodburn.  At  the  time  these  were  built  heavy  frosts  had  stripped 
the  foliage  from  the  trees  and  brush,  and  naked  boughs  could  not  be 
used  effectually.  These  dams,  therefore,  were  constructed  of  lumber 
and  heavy  logs  and  tree  trunks  taken  from  the  bottom  of  the  river. 
Two  large  trees,  embedded  in  the  bottom  and  lying  across  the  channel, 
formed  a bar  at  Woodburn  and  were  destroyed. 

The  following  is  a summary  of  the  work  done  August  30  to  December 
20,  1897,  viz: 


Distance  worked  over miles . . 80 

Channel  snags  pulled,  cut,  and  destroyed 6 470 

Stumps  pulled,  cut,  and  destroyed 3*887 

Shore  snags  cut  and  destroyed " 4’  473 

Logs  pulled,  cut,  and  destroyed 7*  167 

Leaning  trees  cut  and  destroyed " yj  352 

Leaning  trees  topped ' j ’ 559 

Trees  girdled 21  948 

Square  yards  willows  and  brush  cut 3*305 

Jams  removed ’’  ; 3 

Side  jams  removed 44 

Linear  feet  of  wing  dams  built 2,  817 


(Thirty-two  dams  were  built,  containing  614  square  yards  of  brush,  33  cords  of 
poles  and  stakes,  and  2,000  feet  of  lumber.) 

So  far  as  it  extended,  this  work  put  the  river  in  good  navigable  con- 
dition and,  after  the  quarantine  was  raised,  the  small  steamboats  used 
in  this  river  at  low  stages  followed  the  party  as  operations  progressed 
upstream.  Above  the  point  where  work  stopped,  however,  the  river  is 
much  obstructed  and  should  receive  prompt  attention  in  the  interest 
of  safe  navigation. 

After  suspension  of  operations  the  quarter  boat  was  dropped  back 
to  mouth  of  the  river,  whence  the  IJ.  S.  snag  boat  Meigs  towed  it  to 
Yazoo  City  to  undergo  repairs  and  be  ready  for  use  in  Yazoo  Elver. 

Attention  is  invited  to  the  following  extract  from  my  report  of  1891, 
repeated  each  year  since,  viz : 

The  estimate  of  $66,000,  made  in  1879,  for  the  improvement  of  this  river  (p.  984, 
Report  Chief  of  Engineers,  1879)  did  not  contemplate  doing  the  work  at  irregular 
intervals  extending  over  a period  of  fifteen  years,  as  it  will  with  the  usual  appro- 
priations, but  was  made  with  a view  to  finishing  it  in  not  more  than  three  or  four 
consecutive  seasons.  As  new  obstructions  are  added  from  time  to  time  it  is  impos- 
sible to  make  any  definite  estimate,  but  if  an  appropriation  of  not  less  than  $20,000 
is  made  it  can  be  spent  to  advantage  and  with  economy  in  one  or  two  low-water 
seasons  and  result  in  greater  benefit  to  navigation  and  work  of  a more  lasting 
character  than  a larger  sum  by  small  allotments  every  other  year. 

Money  statement. 


J uly  1,  1897,  balance  unexpended $5,  000. 00 

June  30,  1898,  amount  expended  during  fiscal  year 5,  000.  00 


(Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1900  20,  000. 00 
< Submitted  in  compliance  with  requirements  of  sections  2 of  river  and 
i harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 
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The  appropriations  have  been  as 


By  act  of— 

March  3, 1879 $20,000 

June  14,  1880 8,  000 

March  3, 1881 4,000 

August  2, 1882 5,000 

July  5,  1884  5,  000 

August  5,  1886 5,  000 

August  11, 1888 5, 000 


follows : 


By  act  of— 

September  19,  1890 $5, 000 

July  13,  1892  5,  000 

August  18, 1894. . . . 5, 000 

June  3,  1896 5,000 


Total 72, 000 


COMMERCIAL  STATISTICS. 

Lower  Big  Sunflower  River  was  reported  navigable  for  nine  months  of  the  fiscal 
year,  or  with  exception  of  the  period  September  1 to  November  29. 


List  of  stern-wheel  steamboats  engaged  in  navigation  during  the  year. 


Name. 


Rescue  ....  

Maggie ....  

Fifteen 

Atlanta  a 

Novelty  a 

Josephine  Loviza  b. 

Mary  Joyce  a 

Lake  Palmyra  a ... 
W ater  Maiden  a . . . 

Hibernia  a 

Mildred  a. 

Mima  a 

Ruth 

C.  H.  Woods 

Resolute  b 

Alarm  & 


135.4 
50. 73 
75 

85. 03 


83.65 

93. 25 
54.2 
141. 16 
28. 59 
157.  06 
19. 76 
62. 72 
319.4 
70.83 
207. 78 
189. 09 


Feet. 

126 

85 

103 


76.4 

113.6 

65 

123.5 
69 

135 

54.5 

66 
160 
110 

139.6 
142 


Feet. 

24.3 
19 
18 

16.4 


16.4 

22.2 

14 

26 

12 

25 
11 
27 

31.5 
22 
29 

26 


Feet. 

3.7 

3.5 

3.5 

3.7 


4.3 


Draft. 


Ft.  In. 
1 10 
1 6 
2 0 


2 4 
1 1 

3 0 
1 11 
2 0 


Ft.  In 
3 0 
3 0 
3 6 

3 0 


3 6 


Between — 


Tazoo  City  and  Campbellsville 

do 

....do 

Vicksburg  and  Woodburn 

Vicksburg  and  Lehrton 

Vicksburg  and  Dr.  Balmer’s  .. 
Vicksburg  and  Silver  Creek  .. 

Vicksburg  and  Callao 

Vicksburg  and  Woodburn 

Vicksburg  and  Lehrton 

V icksburg  andvarion  s lan  dings 
Vicksburg  and  Woodburn. . 


2 6 
6 6 

1 8 

4 3 


.do. 


.do. 


.do. 


(Sawmill  boat) 

R o report  received . 
do 


125 


11 


a With  one  or  more  barges. 


b Towboats. 


Summary  of  commerce  reported. 


Articles. 

1897-98. 

1896-97. 

1895-96. 

1894-95. 

1893-94. 

1892-93. 

1891-92. 

1890-91. 

1889-90. 

Cotton 

Cotton  seed 

XT  1 J AQ 

Tons. 
1,174 
2, 579 

Tons. 

2,  250 
5, 132 
14 
524 
4, 000 
564 
9, 700 
9,700 

Tons. 

2,  050 
5,  407 
17 
80 

1, 200 
557 
17, 805 
9,  372 

Tons. 

3,  601 
5, 760 
24 
71 
2,475 
1, 500 
8,105 
375 

Tons. 

2, 400 
5,  700 
12 
38 
5, 650 
780 
9,405 
2, 050 

Tons. 

2,  699 
5, 250 
19 
250 
19,  000 
1,130 
9, 840 
1,  088 

Tons. 
4,118 
5, 450 
12 
265 
21, 835 
906 
4, 430 
2,  549 

Tons. 
2,375 
3,  500 

Tons. 

2, 594 
3, 975 

Live  stock 

Saw  logs 

Lumber 

Staves  

Miscellaneous 

Total  down 

freight 

Return  freight 

Total 

22 

2, 675 
750 

70 
15, 400 
920 
3, 219 
2, 027 

15b 
4,  000 
869 
5, 250 

7,200 

1,731 

31,  884 
3, 228 

36,488 
2, 380 

21,911 
2,  623 

26,  035 
4, 285 

39, 276 
4, 023 

39, 565 
7, 489 

27,  511 
4,473 

16, 838 
5,  322 

8,931 

35, 112 

38, 868 

24, 534 

30,  320 

43,  299 

47, 054 

31, 984 

22, 160 

Estimated  value 

$251,  COO 

$702, 000 

$783, 000 

$956,  000 

$988, 000 

$893^000 

$1, 354, 000 

$945, 000 

$1,  240, 000 
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W 12. 

WATER  GAUGES  ON  THE  Igm^nra,  AND  ITS  PRINCIPAL 

tion^afsT  m 8Se  consi*ts.1of  twenty-two  gauges,  at  which  observa- 

enTnff  Tune  To  idsusP'  were  continued  during  the  fiscal  year 

ending  Juiie  oO,  1898,  yiz:  On  Mississippi  River,  at  St.  Louis  Mo 
Cano,  111.,  Memphis,  Tenn.,  Helena,  Ark.,  mouth  of  White  River’ 
Arkansas,  Lake  Providence,  La.,  Vicksburg-,  Miss.,  Natchez  Miss  Red 
River  Landing,  La.,  Baton  Rouge,  La.,  Don  aid  son vi  lie  La  and*  Via  r 

KotZZu  °rlTUS)  La*’  °S  °hi°  at  Louisville;  Ky.’,  head  and 

loot  of  tails;  on  lennessee  River,  at  Florence,  Ala.:  on  Cumberland 

Elver,  at  Nashville  Tenn.;  on  White  River,  at  Jacksonport"7rk on 
rkansas  River,  at  Little  Rock,  Ark.,  and  on  Red  River,  at  Alexandria 
and  Shreveport,  La.,  and  Garland  and  Fulton,  Ark 

MisSsInni°Ritvpr  dfi]y  readings  were  furnished  the  secretary  of  the 
2Hpl  Elv.er  Commission;  copy  of  the  Florence  record  was  fur- 
<’.f,ble  e"gl?eer  officer  m charSe  of  Tennessee  River;  copy  of  the 

MSsinni^cont  of  tn6nT  V asslstailt  engineer  at  South  Pa^s  of  the 
neernf  Dio  irw*  f • t Jack80nP°rt  record  was  sent  the  chief  engi- 
ueer  of  the  Mississippi  Levee  Commissioners,  and  district  officers  levee 

ThT foDo116"8’  6tC-’ W6re  furnished  copies  of  records  upon  apphcadon! 
nelr  John  Xensgv,iffS  ^ 1QSp6cted  duriD»  the  year  by  Asst.  Engi- 


Date. 

Gauge  stations. 

1897. 

Sept.  6 

St.  Louis,  Mo 

10 

Louisville,  ky.  (urtper) 

10 

Louisville,  Ky.  (lower)  .. 

13 

Nashville,  Tenn 

14 

Florence,  Ala 

16 

Memphis,  Tenn 

Oct,  14 

Little  Dock,  Ark 

15 

Jacksonport,  Ark. . . 

19 

Fulton,  Ark 

20 

Garland,  Ark 

22 

Shreveport,  La 

Cairo,  111 

25 

28 

Helena,  Ark 

Nov.  5 

Mouth  White  Fiver,  Ar- 
kansas. 

Repairs  made,  etc. 


No  repairs  needed. 

Do. 

Do. 

Ds?cti(S  °f  dirt  removed  from  39  t0  46  f°ot  mark  of  inclined 

V^ti°al  gauge  on  Memphis  and  Charleston  Railroad  Bridge 
rebuilt  in  1 section  from  —2  to  35  feet.  y 

Vertical  gauge  at  foot  of  Beale  street  rebuilt  from  —3  to  39 

+Vou  4,  3 to  8.4,  8 to  12.2,  iO  to  14 

13  to  20,  19.5  to  25,  23.6  to  33.4,  32  to  36.4,  and  34  to  39. 
Vertical  gauge  on  Baring  Cross  Bridge  rebuilt  from  —2  to  32.5 
4 sect|on.  Bulletin  reset  and,  brush  and  small  trees 
cleared  from  m front  of  it. 

Vertical  gauge  rebuilt  from  —2  to  26.5  feet,  in  5 sections,  viz  • 
-2  to  4,  2 to  9,  8 to  13,  13  to  18.9,  and  18  to  26.5.  ’ ' 

•No  repairs  needed. 

No  repairs  needed  beyond  removal  of  mud  deposits 
No  repairs  needed.  1 

Vertical  portion  of  gauge,  from  51  to  54  feet,  rebuilt  in  2 
sections,  viz  : 51  to  o4and  47  to  54.  Inclined  gauge  cleaned 
where  deposit  had  formed. 

Vertical  gauge  rebuilt  from  -4  to  53.3  feet,  in  7 sections,  viz : 

LV^q’-T1^  9’  ? 24’  23  40  31-  26  to  38.4,  38  to  45,  and 

42.9  to  53.3.  N ew  bulletin  needed 

Vertica!  gauge  rebuilt  from  -4  to  55  feet,  in  9 sections,  viz  • 
—4  to  6,  5 to  11  11  to  17,  16  to  20,  20  to  25,  25  to  30,  30  to  37.4, 
37  to  45,  and  44  to  55.  New  bulletin  needed. 
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Date. 

Gauge  stations. 

1897. 

Nov.  11 

Lake  Providence,  La 

15 

Vicksburg,  Miss 

25 

Natchez,  Miss - 

27 

Red  River  Landing,  La 

30 

Baton  Rouge,  La 

Dec.  11 

Alexandria,  La  

13 

Donaldson ville,  La 

15 

Carrollton,  La 

1898. 

Jan.  27 

Vicksburg.  Miss 

Eeb.  15 

Memphis,  Tenn — 

Repairs  made,  etc. 


Vertical  gauge  rebuilt  from  — 4 to  47  feet,  in  9 sections,  viz: 
—4  to  1,  —3.5  to  3.1,  3 to  8,  7.5  to  12.2,  12  to  18.2,  18  to  25,  25 
to  33,  32  to  42,  and  36  to  47.  New  bulletin  needed. 

Vertical  gauge  at  Kleinston  Landing  rebuilt  from  —7  to  54 
feet,  in  4 sections,  viz : — 7 to  12, 12  to  26,  25  to  40,  and  40  to  54. 

Vertical  gauge  rebuilt  from  0 to  52  feet,  in  3 sections,  viz : 0 to 
8,  0 to  6,  and  5 to  52.  New  bulletin  needed. 

Vertical  gauge  rebuilt  from  — 2 to  52  feet,  in  8 sections,  viz: 
—2  to  5 4,  0 to  7,  3 to  11,  11  to  18,  18  to  27,  27  to  36,  36  to  43.2, 
and  42  to  52. 

Vertical  gauge  rebuilt  from  — 1 to  43  feet,  m 8 sections,  viz : 
—1  to  6V5  to  11.4,  11  to  17.4,  17  to  24,  24  to  30  2,  30  to  37,  23  to 
41,  and  36  to  43.  .... 

Vertical  gauge  rebuilt  from  — 4 to  39.2  feet,  in  8 sections,  viz: 

4 to  0,  — 1 to  5,  2 to  10,  9 to  16,  17  to  22,  21  to  27.5,  26  to  33, 

and  31  to  39.2. 

No  repairs  made. 

Vertical  gauge  rebuilt  from  —2  to  22  feet,  in  5 sections,  viz: 
—2  to  3,  1 to  6,  6 to  12,  11  to  17.2,  and  12  to  22. 

No  repairs  made.  „ , . , , . 

Beale  street  gauge  rebuilt  from  20  to  36.5  feet,  m 4 sections, 
viz : 20  to  26.6,  23.6  to  30.5,  29  to  32.5,  and  32  to  36.5. 


Itemized  statement  of  expenditures  during  the  fiscal  year  ending  June  30, 1898,  submitted  in 
compliance  with  requirements  of  section  6 of  river  and  harbor  act  of  1888. 


Pay  of  21  permanent  gauge  keepers  from  July  1,  1897,  to  June  30, 1898,  in- 
clusive   

Inspections  and  repairs : , ., 

Pay  of  assistant  engineer,  6 months  and  6 days,  at  $175  per  month 

Traveling  expenses  of  assistant  engineer  while  inspecting  gauges -■ 

Pay  of  employees  hired  to  assist  gauge  inspector  and  to  repair  gauges  and 

bulletins 

Material  for  repair  of  gauges 

Dray  age  of  material  for  repair  of  gauges 

Material  for  packing  and  shipping  gauge  staves 

Charcoal  for  heating  brands  for  marking  gauges 

One  handsaw 


$3,  720. 00 


1,  572. 00 


Office  expenses  and  contingencies : 

Pay  of  clerk,  1 month  and  18  days,  at  $100  per  month 

Stationery 

Telegrams 

Telephone  hire 


160. 00 
45.  21 


.28 


Outstanding  liabilities  June  30, 1898 : 

Land-grant  accounts  of  Missouri  Pacific  Railway  Company  for  transporta- 
tion of  gauge  material  in  July  and  September,  1897.  (Vouchers  for- 
warded to  Chief  of  Engineers  for  settlement  by  accounting  officers  of  the 
Treasury  September  7 and  December  20,  1897.) 

Total  for  fiscal  year  ending  June  30,  1898 


Money  statement . 

July  1, 1897,  amount  allotted  for  fiscal  year  ending  June  30, 1898... 
June  30, 1898,  amount  expended  during  fiscal  year 

July  1, 1898,  balance  unexpended 

July  1, 1898,  outstanding  liabilities. 

July  1, 1898,  amount  allotted  for  fiscal  year  ending  June  30, 1899... 


5, 498.  39 

1.61 

5,  500.  00 

. $5, 500. 00 

5, 498. 39 

1.61 

1. 61 

- 

6,  000. 00 

Amount  that  can  beprofitably  expended  in  fiscal  year  ending  June  30, 1900  9,  60G.  00 
Submitted  in  compliance  with  requirements  of  sections  2 of  river  and 
barbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 
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TlJe'afs  relating  to  the  water  gauges  on  the  Lower  Mississippi  and 
wLf'a utar?iS  ,are  as  follows:  Their  establishment  and  maintenance 

mi  (sec?C52e52,^ K “staTs.),  vtT  °f  C°^ress’  aPProved  ^ruary  21, 

Mississippi  Eiver  and  its  chief  tributaries  at  or  in  the  vicinity  of  St.  Louis  Cairo 
Memphis,  Helena,  Napoleon,  Providence,  Vicksburg,  Eed  Eiver  Landing  Baton 
ttiTcnlf  of M 1 ar.rollton’ 011  th<?  Mississippi,  between  the  mouth  of  the  Missouri  and 
T?ock  ^ Si  a?Td  at  °'m  ^be  vicinity  of  Fort  Leavenworth,  on  the  Missouri- 
Eock  Island,  on  the  Upper  Mississippi;  Louisville,  on  the  Ohio;  Florence  on  the 
Tennessee;  Jacksonport,  on  the  White  Eiver;  Little  Eock,  on  the  Arkansas  and 

deemed  vi?nl°lithT?ed  Rlvei>  and  at  8ac]l  other  places  as  the  Secretary  of  War  may 
deem  advisable.  The  expenditure  for  the  same  shall  be  made  from  the  appronriati™ 

fha!l °f  riVrT  a?Ld  harbor8>  but  the  a^™l  costof  the  observations 
shall  not  exceed  the  sum  of  five  thousand  dollars. 

in IfieJiVer  and  har  af  ofAu§'Qst  11, 1888,  provided  a permanent 

f0I>  the  PUfp0Se  °f  securiD&  uninterrupted 

That/or  the  purpose  of  securing  the  uninterrupted  gauging  of  the  waters 
of  the  Lower  Mississippi  Eiver  and  its  tributaries,  as  provided  for  in  ioint  resolu 

amdicaUnn  °J  Sebruary’  eighteen  hundred  and  seventy-one,  upon  the 

f th4-e  Chief  of  hogioeers^the  Secretary  of  War  is  hereby  authorized  to 
warrant  or  reQulsition  from  time  to  time  upon  the  Secretary  of  the  Treasurv 
Sjj;  sacJ  8um8  a8  may  he  necessary  to  do  such  work,  not  to  exceed  m the  aggregate 
TW  year  th e arn ount  appropriated  in  this  act  for  such  purpose : Providedfhowever 

the  CMef  ofEn^«™“  expenses  shall  accompany  the  Annual  Report  of 

The  amount  appropriated  in  the  aet  of  August  11,  1888,  was— 

£augin£  waters  of  the  Lower  Mississippi  Eiver  and  its  tributaries  as  nro- 
m J.om*  resolution  of  twenty -first  of  February,  eighteen  hundred  and 
seventy-one,  nine  thousand  six  hundred  dollars:  Provided,  That  three  thousand  six 
hundred  dollars  of  same  is  authorized  to  be  expended  in  paying  the  expenses  of 

ttVe“erghr  dUriDg  the  flSCal  ye"  ending  June  eighXtZZn- 

The  same  act,  in  the  item  of  appropriation  for  continuing  operations 
upon  the  reservoirs  at  the  head  waters  of  the  Mississippi  Eiver,  pro- 
vided as  follows : ? F 

8har  °a-T  SUCh  gau^ing8  to  be  made  a*  or  near  St.  Paul 
during  the  annual  operation  of  said  reservoirs  as  shall  determine  accuratelv  the 
discharge  at  that  point,  the  cost  of  same  to  be  paid  out  of  the  annual  appropriation 
for  gauging  the  waters  of  the  Mississippi  Eiver  and  its  tributaries.  PP  P 

The  appropriations  and  allotments  for  this  work  have  been  as  follows: 

Allotments  from  general  appropriations  for  examinations,  surveys,  and  con- 
tingencies of  rivers  and  harbors  by  acts  of—  y 

March  3, 1871 ^ non 

June  10, 1872 

March  3, 1873 £>  JJJJ} 

June  23, 1874 £,000 

March  3, 1875 £,  000 

Specific  appropriations  by  river  and  harbor  acts  of— ^ UUU 

August  14, 1876 jr  nnn 

March  3, 1879 

June  14, 1880 * ” * J’XXa 

March3, 1881. £’  XXn 

August  2, 1882 ; 

Deficiency  act  of  March  12, 1884 

Specific  appropriations  by  river  and  harbor  acts* of— ’ U 

July  5, 1884 * 

August 5, 1886 5 qaa 

^18886d  ^r0m  8Pe(dfic  appropriation  by  river  and  harbor  act  of  August  11,  ’ 

— — • ....  8, 700 


APPENDIX  W — REPORT  OF  MAJOR  WILLARD. 


1645 

$3,  600 


Deficiency  act  of  October  19, 1888 

Allotments  from  permanent  appropriation  made  by  section  6 of  river  and 
harbor  act  of  August  11,  1888,  for  fiscal  years,  viz: 

1890  

1891  

1892  

1893  - 

1894  

1895  - --- 

1896  

1897  

1898  


9,000 
8,  700 
5, 100 
5,  500 
5, 500 
5,  500 
5,  500 
5,  500 
5, 500 


Total 135,200 

The  following  statement  shows  the  disposition  of  the  funds  appor- 
tioned to  this  work : 

Amount  expended  to  June  30, 1897 $125,  087. 88 

Amount  of  deficiency  appropriation  of  October  19,  1888,  not  used 3,  600. 00 

Balance  of  appropriation  by  act  of  August  11,  1888,  not  expended 1,  566. 29 

Balance  of  allotment  for  fiscal  year  1890,  not  expended 1, 281. 66 

Portion  of  allotment  for  fiscal  year  1891  withheld  at  United  States 
Treasury  under  ruling  that  only  $6,000  can  be  drawn  each  fiscal  year.  3,  518. 34 
Balance  of  allotment  for  fiscal  year  1896  not  expended 145. 83 


Total,  as  above - 135,  200. 00 


Comparison  of  highest  water  of  fiscal  year  1898  with  highest  previously  recorded  since  estab- 
lishment of  present  gauges. 


Gauge  stations. 

Year 

gauge 

was 

estab- 

lished. 

Eleva- 
tion of 
gauge 
zero 
above 
Cairo 
datum 
plane. 

Eleva- 
tion of 
gauge 
zero 
above 
mean 
Gulf 
level  at 
Biloxi, 
Miss,  a 

Highest  water  previ- 
ously recorded  on 
present  gauge. 

Highest  water 
during  fiscal  year 
ending  June 
30,  1898. 

Relation 
to  previous 
highest 
record. 

Date. 

Gauge 

read- 

ing. 

Date. 

Gauge 

read- 

ing. 

Below. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

R-f  T.mria 

1871 

400. 23 

378. 97 

May  19, 1892.... 

35.  95 

May  23 

27. 20 

8.  75 

Cairo  j]i 

1871 

290.  84 

269.  58 

Feb.  27, 1883.... 

52. 17 

Apr.  6 

49. 78 

2.  39 

Memphis,  Tenn 

1871 

203. 97 

182.  71 

Mar. 20, 1897  ... 

37.  68 

Apr.  10c  .... 

37.  22 

.46 

Helena,  Ark 

1871 

161.  98 

140.  72 

Apr.  4, 1897  

51.  75 

Apr.  17 

49. 10 

2.  65 

Mouth  White  Riv- 

1871 

128.  73 

107. 47 

Mar.  29, 1897  . . . 

52. 42 

Apr,  19 

51.05 

1.  37 

er,  Ark. 

Lake  Providence, 

1871 

89.62 

68. 86 

Mar. 30, 1897  ... 

44.54 

Apr.  23 

44.  35 

.09 

La. 

Yicksburg,  Miss... 

1871 

66. 04 

44. 78 

Apr.  16, 1897  . . . 

52. 45 

Apr.  23-35  . . 

49. 40 

3.  05 

Hatchez,  Miss 

1871 

36. 89 

15.  63 

Mayl,  2,  6, 1897 

49.  83 

Apr.  26,  27  . . 

47.40 

2. 43 

Red  River  Land- 

1871 

23. 85 

2. 59 

May  14, 15, 1897 

50. 20 

Apr. 28-30  .. 

44.  30 

5.  90 

ing,  La. 

Baton  Rouge,  La. . . 

1871 

20.  06 

— 1. 20 

May  13-15, 1897 

40.  65 

/ Apr.  29- 
\ Mayl. 

)34.  60 

6. 05 

Donaldsonville,  La. 

1890 

619. 14 

—62. 12 

May  13, 1897.... 

32. 75 

Apr.  30 

28 

4. 75 

Carrollton  TiS*. 

1872 

20. 91 

— .35 

do 

19. 17 

Apr.  25 

15. 90 

3.27 

Louisville,  Ky.  (up- 

1871 

6419. 76 

6398.  50 

Feb.  16, 1884.... 

46.  60 

Mar.  30 

36. 20 

10. 40 

per). 

Louisville, Ky.  (low- 

1871 

6392. 85 

6371.  59 

do 

72 

do 

62 

10 

er). 

Florence,  Ala 

1871 

6418.  03 

6396.  77 

Mar.  19,1897  ... 

32.  50 

Jan. 20,  27-29 

13.80 

18.  70 

Nashville,  Tenn . . . . 

1873 

Jan.  22, 1882...  . 

55. 30 

Jan. 23 

38.  80 

16.  50 

Jacksonport,  Ark. . 

1871 

Mar.  14, 1890  . . . 

33.  35 

Mar.  30  

32.  50 

.85 

Little  Rock,  Ark. . . 

1871 

241.  50 

220. 24 

May  21, 1892.... 

31. 20 

May  11 

29.  30 

1.  90 

Alexandria,  La 

1871 

64. 46 

43.20 

June  12,13,1892 

38. 25 

Jan. 23 

17.  40 

20.  85 

Shreveport  T*a 

1890 

161. 27 

140. 01 

May  28, 1892 

35.70 

May  21 

15 

20. 70 

Garland,  Ark 

1890 

223. 44 

202. 18 

Mar.  24, 1894  

28. 50 

May  11 

27. 70 

.80 

Fulton,  Ark 

1890 

244. 78 

223. 52 

May  23,  24, 1892 

34. 85 



27.  90 

6.  95 

a Mississippi  River  Commission  preliminary  value,  21.26  feet  above  Cairo  datum  plane. 

6 Preliminary  value. 

c Reading  of  Memphis  gauge  at  elevator  April  10,  1898,  reported  to  be  37.50  feet. 

Note. — In  my  last  report  the  following  readings  of  highest  water  of  1897  were  given,  viz : Labe  Provi- 
dence, 44.40 ; Donaldsonville,  32.85,  and  Carrollton,  19.10.  The  slight  corrections  which  have  been 
applied  in  the  above  table  were  derived  from  subsequent  inspections  of  the  gauges  and  levels  to 
authentic  high-water  marks. 
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Comparison  of  lowest  water  of  fiscal  year  1898  with  lowest  preciously  recorded  since  estab - 
lishment  of  present  gauges. 


Gauge  stations. 


Tear 

gauge 

was 

estab- 

lished. 


Lowest  water  previously 
recorded  on  present 
gauge. 


Date. 


Gauge 

read- 

ing. 


Lowest  water  during 
fiscal  year  ending 
June  30.  1898. 


Relation  to 
previous  low- 
est record. 


Date. 


Gauge 

read- 

ing. 


Above. 


St.  Louis,  Mo 

Cairo,  111 

Memphis,  Tenn 

Helena,  Ark 

Mouth  White  River, 
Ark. 


1871 

1871 

1871 

1871 

1871 


Jan.  13, 1895.. 
Dec.  24, 1871 . . 
Nov.  6-9, 1895 
Nov.  8-9, 1895 
Dec.  28, 1872.. 


Feet. 
— 0.  80 
— 1 

—2.  65 
—3 
0 


Dec.  24 

Oct.  22-28  

Oct.  27-31 

Oct.  30 

do 


Feet. 
— 0.  40 
2. 50 
.25 
— .70 
2.  81 


Feet. 

0. 40 
3.  50 
2.  90 
2.  30 
2.81 


Lake  Providence,  La. 

Vicksburg,  Miss 

Natchez,  Miss 

Red  River  Landing, 


1871 

1871 

1871 

1871 


Nov.  17, 1895  

Nov.  13, 14, 1895  . . . 
Nov.  13-15, 1895  ... 
Nov.  14, 1895  


— 5.  30 
—6. 53 

— .85 

— .60 


Nov.  2-6  . . 
Nov.  5-10  . 

Nov.  6 

Nov.  3, 4,  6 


—3.  70 
— 3.  50 


.45 


1.60 
3.03 
3.  85 
1.  05 


Baton  Rouge,  La 

Donaldsonville,  La. . . 
Carrollton,  La 

Louisville,  Ky.  (up- 
per). 

Louisville,  Ky.  (low- 
er). 

Florence,  Ala 

Nashville,  Tenn 

Jacksonport,  Ark 

Little  Rock,  Ark 

Alexandria,  La 

Shreveport,  La 

Garland,  Ark 

Fulton,  Ark 


1871 
1890 

1872 

1871 

1871 


Nov.  14, 1894  

Nov,  11, 1894  

Dec.  27, 1872 

(Nov.  14-16, 1895  . . 
Sept.  10-14,  18-22, 

l 1881. 

Oct.  17, 18, 1872... 


.45 

1 

— 1.  60 
1 1.70 
1.  60 


Oct.  26 

Nov.  27 

do 

Sept.  21-29 

Oct.  1 


1. 40 
1.95 

.10 

2.40 
2.40 


1871 

1873 

1871 

1871 

1871 

1890 

1890 

1890 


Sept.  18,1878  ... 
Oct.  15, 16, 1878  . 
Dec.  24, 1872 

Oct.  23,  24, 1879  . 


Sept.  29, 1881  ... 
Dec.  2-4, 1894... 
Sept. 22-25, 1896 


(Sept.  19-25, 1896. 
lOct.  20-22, 1896  . . 


— .76 

Oct.  11 

— .50 

— .40 

Oct.  25,  26, 31  

.06 

— 1. 10 

Oct.  6-10,  25-30  

— . 15 

2 

/Oct.  26-31, Nov.  14- 

l 16,  Dec.  7-11. 

| 2. 50 

—3.  70 

Nov.  25-28  

—3. 10 

— 5.  50 

Nov.  27-Dec.  14  . . . 

- 2.  00 

— .20 
. 10 

Nov.  24,  Dec.  7-9  .. 
/Nov.  23-25  

.20 

(Dec.  1-10 

I 1 

.95 
.95 
1.  70 


.70 


.26 


.95 
3.50 
.60 
3.  50 
.40 


.90 


APPENDIX  X. 
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IMPROVEMENT  OF  ARKANSAS  RIVER  AND  OF  CERTAIN  RIVERS  IN 
ARKANSAS  AND  MISSOURI. 


EEPOBT  OF  CAPT.  WM.  L.  SIBEPT,  COBPS  OF  ENGINEEBS,  OFFICEB  IN 
CHABGE,  FOB  THE  FISCAL  YEAB  ENDING  JUNE  SO,  1898,  WITH  OTHEB 
DOCUMENTS  DELATING  TO  THE  WOBKS. 

IMPROVEMENTS. 


1.  Removing  obstructions  in  Arkansas 

River,  Arkansas  and  Kansas. 

2.  Arkansas  River,  Arkansas. 

3.  White  River,  Arkansas. 


4.  Black  River,  Arkansas  and  Missouri. 

5.  Current  River,  Arkansas  and  Missouri. 

6.  St.  Francis  River,  Arkansas. 

7.  St.  Francis  River,  Missouri. 


SURVEYS. 


8.  Arkansas  River  at  Dardanelle,  Ark. 


9.  St.  Francis  River,  Arkansas,  for  slack- 
water  navigation  up  to  Wittsburg, 
and  to  Marianna,  on  L’Anguilie 
River. 


United  States  Engineer  Office, 

Little  Rock,  Ark.,  July  15,  1898. 

General  : I liave  the  honor  to  forward  herewith  animal  reports  for 
the  fiscal  year  1898  of  the  following  works  of  river  and  harbor  improve- 
ment under  my  charge. 

# # # • * # # # 


Very  respectfully,  your  obedient  servant, 


Brig.  Gen.  John  M.  Wilson, 

Chief  of  LJngineers,  U.  S.  A. 


Wm.  L.  Si  BERT, 

Captain  of  Engineers. 


X i. 

REMOVING  OBSTRUCTIONS  IN  ARKANSAS  RIVER,  ARKANSAS  AND  KANSAS. 

Operations  this  fiscal  year. — The  operations  under  this  head  were  con- 
fined to  the  river  below  Pine  Bluff,  Ark.  The  U.  S.  snag  boat  Beau- 
regard was  at  work  in  this  part  of  the  stream  at  the  beginning  of  the 
year  and  worked  over  the  entire  reach  whenever  the  stage  of  water 
was  suitable.  Work  was  suspended  from  September  7 to  September 
20,  inclusive,  on  account  of  frequent  outbreaks  of  sickness  in  the  crew; 
from  November  1 to  December  26,  inclusive,  on  account  of  shoal  water 
at  Medfords;  from  December  29  to  January  9,  inclusive,  on  account  of 
shoal  water  at  Victoria,  and  once  for  a few  days  on  account  of  river 
being  too  high.  The  final  suspension  of  work  was  on  February  22, 
when  the  boat  was  laid  up  at  Pine  Bluff. 
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1648  Report  of  the  chief  of  engineers,  u.  s.  army. 
The  operations  of  this  year  are  shown  in  tabular  form  below: 


Month. 

Between — 

Snags 

removed. 

Trees 

cut. 

1897. 

July 

August 

White  Biver  cut-off  and  Pine  Bluff 

Pine  Bluff  and  Oxford  Bend  

385 

413 

September 

Ofttifthor 

Medfords  and  foot  of  White  Biver  cut  off  

395 

164 

688 

r oot  ot  White  Biver  cut-off  and  Medfords 

331 

496 

1898. 

January  

February 

Arkansas  Post  and  foot  of  White  Biver  cut-off 

Head  of  White  Biver  cut-off  and  St.  Marvs  Bend 

3,044 
8,  623 

Total 


1, 275 


13, 264 


Drifts 

removed. 


18 


Remarks  and  recommendations.— The  nature  of  the  banks  and  bottom 
of  the  Arkansas  River  has  been  described  in  previous  reports  but  thesp 

d° not  show  w the  ^<4  with 

” ,t  n^  stream,  more  especially  m the  lower  reaches  where  the  current 
is  (leadened  at  times  by  the  backwater  from  the  Mississippi  River  T 
went  over  the  Arkansas  River  below  Pine  Bluff  for  the  first  timo 
the  28th  and  31st  of  August,  1894.  No  snagg  ug  h ad  been  dole  n thS 
portion  of  the  river  since  September,  1891,  tnd in  manv  places  it  w 
necessary  to  lead  the  boat  by  lines  through  the  snags,  they  being  so 
numerous  and  in  such  positions  that  it  was  impossible  to  steer  a boat 
through  them.  The  improvements  made  by  snagging  in  one  season  are 
nearly,  if  not  entirely,  lost  during  the  high  waters  of the  ^ 

spring  following.  Webbers  Falls  is  429  miles  above  the  mouth  of  the 
One  snag  boat  can  not  keep  the  channel  to  this  place  clear  of 

w-  A*  1S  recommended  that  a new  boat  be  built  to  replace 
the  Wichita,  and  that  a new  hull  be  built  for  the  Beaureqard  for  the 
reasons  stated  m last  Annual  Report,  page  1951.  To  procure  a new 

brrequffedneW  ^ ^ Beaure9ard  is  estimated  that  $38,000  will 

Money  statement . 

Juiy  1,  1897,  balance  unexpended A_0 

Jun e 30,  1898,  amount  expended  during  fiscal  year  1 ’ " ! ’ " ! “ iff  ?i7  £} 


river, 
snags  and 


10,  417. 20 
7,  655739 


July  1898,  balance  unexpended 

f Amount  (estimated)  required  for  work  annually ok  nnn 

.6f.P!nded  fOT  “»nce  'in  fiscal °°°- 00 

Submitted  in  compliance  with  requirements  of  sectionsV  of  river'and  3o>000'00 
l harbor  acts  of  !866  and  1867  and4 of  sundry  civil  act of  June M89t! 

appropriations. 

Appropriations  for  operating  snag  boats  on  the  Arkansas  River  have 
been  made  intermittently  since  1832.  Many  of  the  early  appropriations 
were  combined  with  those  of  other  rivers  without  statedPdistribution 

as  S&  approTimaticm?f  fa  but 

Mafch  3.^1835 688  $38  Carri6d  8UrplUS  fund)-  *14,  962. 00 

March  3,  1837 40>  00°* 00 

July  7,  1838  (less  $1,115.66  carried  to  surplus  fund"  ooT  S?’  S? 

From  appropriations  1842-1844  (estimate)....  on’SxHJ 

August  30,  1852  (less  $269.47  carried  to  surplus  fund) S Son  22 

M^^if^iST^^art8)  1866~1878  ^^8^ur8ements  reported  hy Colonel  Su ter)  ] 344*  83l!  59 

June  14,  1880  fnart)  *“ 30,000.00 

March  3,  1881  (part) 35>  00°* 00 

August  2,  1882 25, 000.  00 

* - 35,000.00 
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July  5,  1884 $36,000.00 

August  5,  1886 19,875.00 

August  11,  1888 25,  000. 00 

September  19,  1890 20,  000. 00 

July  13,  1892 20,000.00 

August  18,  1894 20,000.00 

June  3, 1896 20,000.00. 


Total  appropriations 1 869,283.46 

Expended  to  June  30, 1897 851,  210.  87 

Unexpended  July  1,  1897 18, 072. 59 


COMMERCE. 

The  commerce  of  this  stream  is  reported,  under  the  head  u Improve 
ment  of  Arkansas  River,  Arkansas.” 


X 2. 

IMPROVEMENT  OF  ARKANSAS  RIVER,  ARKANSAS. 

The  work  done  in  previous  years  is  shown  on  pages  1852-1855  of 
Annual  Report  for  1896  and  on  pages  1953-1958  of  Annual  Report  for 
1897. 

OPERATIONS  THIS  FISCAL  YEAR. 

General  statement. — The  snag  boat  Wichita  worked  a few  days  in  July 
and  a few  days  in  September  and  October  in  the  vicinity  of  Little  Rock. 
The  work  of  closing  secondary  channels  below  Pine  Bluff  was  begun 
July  12,  some  brush  and  piles  being  cut  for  dam  at  Fergus  Chute,  but 
on  account  of  a slight  rise  work  was  suspended.  Work  was  resumed 
September  13  at  Fergus  Chute,  3 miles  below  Pine  Bluff,  and  closed  for 
the  season  at  Pendleton,  66  miles  below  Pine  Bluff,  October  30.  Eight 
secondary  channels  were  closed  and  3 wing  dams  built  on  wide  cross- 
ings. In  the  20  miles  under  improvement  above  Little  Rock  the  work 
was  confined  to  completing  the  revetments  and  dikes  left  unfinished  at 
the  end  of  last  fiscal  year  and  to  closing  a few  low- water  chutes  in 
the  vicinity  of  Newtons  Bend  and  Little  Maumelle  Creek.  Work  was 
commenced  September  6 and  was  suspended  December  16.  Survey  of 
this  portion  of  the  river  was  made  in  August  and  September.  In  Janu- 
ary this  survey  was  extended  upstream  7 miles,  to  Ross  Hollow.  Some 
additional  work  was  done  on  Fletchers  Bend  Revetment  in  this  month. 
Dike  No.  2 and  the  revetment  below  Mallorys  Ditch  at  Pine  Bluff  were 
repaired. 

DETAILED  STATEMENT  OF  WORK  DONE  THIS  FISCAL  YEAR. 

SNAGGING  OPERATIONS. 

The  snag  boat  Wichita  was  in  commission  at  the  beginning  of  the 
fiscal  year,  being  at  Cribbs  Crossing.  The  boat  worked  from  here  down- 
stream to  the  Keatts  Place,  15  miles  below  Little  Rock,  by  the  16th  of 
July.  The  boat  then  returned  to  Little  Rock  and  lay  up.  In  Septem- 
ber and  October  the  boat  spent  ten  days  in  Rectors  Chute.  Two  hun- 
dred and  fifteen  snags  were  removed  by  these  operations. 

OPERATIONS  FOR  TEMPORARY  IMPROVEMENT. 

At  many  of  the  shoals,  more  especially  below  Little  Rock,  there  are 
several  channels,  none  of  which  have  in  them  during  low  stages  suffi- 
eng  98 104 
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cient  water  for  navigation  purposes.  These  channels  are  very  shifting 
and  as  they  lie  in  reaches  of  river  in  which  works  for  permanent  im- 
provement have  not  been  commenced  authority  was  obtained  to  close 
all  but  one  of  the  channels  at  the  most  troublesome  shoals  by  low  dams 
or  spur  dikes  built  of  brush  and  sand  bags. 

The  dams  closing  the  secondary  channels  at  the  different  shoals  were 
similar  in  design  and  are  briefly  described  thus : Piles  or  poles  4 to  8 
inches  in  diameter  at  the  larger  end  were  driven  in  a line  across  the 
chute,  the  piles  being  spaced  6 to  8 feet  apart;  longitudinal  stringers 
made  of  poles  were  then  wired  or  nailed  to  the  piles.  The  brush,  in  the 
form  of  fascines,  was  laid  with  the  butts  of  the  brush  on  the  stringers 
and  the  tops  upstream.  The  tops  were  weighted  with  sand  bags. 
When  the  conditions  were  such  as  to  make  it  inconvenient  to  wade  and 
place  the  brush,  a mattress  was  woven  off  of  a barge,  the  downstream 
edge  of  the  mattress  being* supported  on  the  stringers.  The  working 
plant  used  consisted  of  1 barge  20  by  60  by  3 feet,  4 barges  18  by  30  by 
1.6  feet,  1 hand  pile  driver  of  same  size  as  the  small  barges,  and  a living 
boat  12  by  35  by  1.5  feet,  upon  which  2 tents  were  placed  for  the  use 
of  the  white  persons  in  the  working  party.  Colored  labor  was  used, 
being  paid  at  the  rate  of  $1  per  day  and  raw  rations  furnished  them 
prior  to  October  17,  after  which  time  the  wages  were  increased  25  cents 
per  day.  The  party  was  in  the  field  forty-three  working  days,  nine  of 
which  were  consumed  in  floating  the  plant  down  the  river.  Tabulation 
below  shows  the  lengths,  heights,  and  cost  of  the  several  dams  built. 
The  lengths  given  are  the  lengths  across  the  water  and  do  not  include 
the  portion  of  the  structures  that  extend  onto  the  bars  to  prevent  the 
water  cutting  around  the  ends  of  the  work.  The  height  of  the  struc- 
tures is  referred  to  the  water  surface  when  they  were  built. 


Detailed  statement } wovTcs  for  temporary  improvement. 
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Cost  of 
labor. 

Total. 

103.5 

Fergus 

Closing  left 
chute. 

Sept.13 

In. 

16 

In. 

Ft. 

Ft. 

75 

$367. 29 

$465.  04 

ID 

0 

484 

1,  YOU  $yY.  70 

— 

96.5 

Robroy 

rln  -- 

Sept.23 
Sept.  14 

18 

15 

18 

Q 

500' 

cnn 

1,  200 
2, 550 

69.  00 
146.  62 

50 

$5. 00 

300. 12 

91 

Madding 

Wing  dam 
from  left 

D 

3.5 

369.  62 

10 

ouu 

65 



364. 45 

427. 07 

72 

Pleasant  

bar. 

2 wing  dams 
from  left 

Sept.30 

20 

91 

o 

1 

QAfi 

OUU 

1 

1 

72 

bar. 

Closing  right 
chute.' 

Sept.  30 

20 

21 

3.5 

I 

200, 

>1,  600 

92. 00 

25 

371. 92 

463. 92 

65.2 

55.5 

52.5 

Lake  Place 

Lower  Samples . 
Lower  Reydel. . 

do 

do 

Closing  left 
cliut©. 

Oct.  7 
Oct.  15 
Oct.  20 

23 

20 

22 

27 

21 

23 

3.5 

4 

3 

150 

150 

142 

J 

1,200 

800 

900 

69.  00 
46.  00 
51.75 

40 

20 

24 

254.  95 
154.  27 
157. 03 

323.  95 
200.  27 
208. 27 

41.6 

Pendleton 

Closingfirst 
left  chute. 

Closing  sec- 
ond left 
chute. 

Oct.  25 
Oct.  25 

1 Q 

on 

A K 

41.6 

do 

4.  O 
3 

100 

250 

86.  25 

274. 10 

360. 35 

Total 

jl,  500 

ou 

Ll,  450 

658. 37 

349 

' 

Property  purchased . 

jj 

2,  244. 13 

2, 818. 49 
230. 48 

Total  (8  crossings,  at  $381.12  each) 


$3  048  97 

-k  g7g  - = $1-06,  cost  of  dams  per  linear  foot. 
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OPERATIONS  FOR  PERMANENT  IMPROVEMENT. 

Fletchers  Bend. — This  work  consisted  of  completing  the  revetment 
between  low  water  and  8-foot  stage,  October  28  to  November  6,  1897, 
and  of  repairing  some  small  breaks,  January  10  to  January  20, 1898. 
The  stone  was  purchased  delivered  on  the  bank  at  Natural  Steps  and 
was  towed  to  the  work  by  the  snag  boat  Wichita.  Dike  L,  which  was 
left  in  rough  form  at  close  of  last  fiscal  year,  was  shaped  during  the 
progress  of  the  above-mentioned  work. 

Beids  Bend. — This  work  was  incomplete  between  low  water  and 
6-foot  stage  at  close  of  last  fiscal  year.  From  September  6 to  October 
23,  1897,  a party  was  employed  in  the  completion  of  this  work.  In 
January,  1898,  63  cubic  yards  of  stone  were  placed  in  a small  break 
near  the  upper  end  of  the  revetment.  The  63  cubic  yards  of  stone 
used  in  January  were  obtained  at  Natural  Steps,  the  remainder  at  Ives 
Point.  All  the  stone  was  towed  to  the  work  by  the  snag  boat  Wichita. 

Dikes  at  foot  of  Beids  Bend. — The  mattress  and  shore  protection  for 
Dikes  M and  N were  built  last  fiscal  year.  The  piles  in  Dike  M were 
driven  and  the  stringers  placed  September  6 to  15, 1897,  but  the  screen 
was  not  placed.  Nothing  was  done  at  Dikes  N or  O.  The  piling  for 
the  completion  of  Dike  N was  stored  on  the  bank  near  by,  but  it  was 
probably  carried  away  or  badly  scattered  by  the  spring  flood. 

Dead  of  Bectors  Island. — The  only  work  here  was  repairing  a small 
break  in  Dam  I,  using  66.3  cubic  yards  of  stone,  in  January,  1898,  the 
stone  being  obtained  at  Natural  Steps. 

Crystal  Hill. — The  training  wall  to  Dike  F was  not  completed  at 
the  close  of  last  fiscal  year.  The  stone  was  purchased  delivered  in  the 
work,  and  delivery  was  completed  July  2,  1897. 

Newtons  Bend. — This  revetment  was  completed  between  low  water 
and  4^-foot  stage  November  8 to  December  16,  1897.  The  stone  used 
was  purchased,  delivered  on  the  bank,  near  by. 

Newtons  Crossing. — This  crossing,  at  the  head  of  Newtons  Bend, 
became  very  shallow  in  September,  the  water  being  divided  in  several 
channels.  To  correct  this  a low-water  dike  370  feet  long  was  built. 
It  heads  at  a gravel  lump  that  is  in  the  line  of  the  training  wall  of 
Dike  F,  extended  down  stream  750  feet,  and  has  the  same  direction 
of  the  training  wall.  It  is  built  of  riprap  stone  on  brush  mattress 
foundation,  the  mattress  being  28  feet  wide.  Some  of  the  stone  used 
was  procured  at  Ives  Point  and  towed  to  the  work  by  the  Wichita. 
The  rest  of  the  stone  was  towed  from  Greathouse  Bend  by  the  chartered 
steamer  Irma , the  Wichita  being  too  heavy  to  pass  over  the  crossing. 
The  brush  was  procured  by  hired  labor  at  Bectors  Island.  This  work 
maintained  a navigable  channel  over  the  crossing  for  the  Irma  with  a 
barge  in  tow,  after  this  boat  was  unable  to  pass  over  Big  Rock  Cross- 
ing (7J  miles  below)  or  over  the  crossing  at  the  head  of  Bectors  Island 
(3  miles  above). 

Little  Maumelle. — This  place,  as  at  Newtons  Crossing,  was  shallow 
and  the  water  was  divided.  A low-water  dike  similar  to  that  described 
above  was  built  here.  It  started  from  the  left  bar,  opposite  and  500 
feet  above  the  mouth  of  Little  Maumelle  Creek,  is  built  420  feet  diag- 
onally down  stream ; from  here  it  extends  590  feet  down  stream  parallel 
to  and  about  175  feet  from  the  right  bank.  The  brush  was  procured 
at  Bectors  Island  and  the  stone  was  towed  to  the  work  from  Greathouse 
Bend.  This  dike  and  the  one  at  Newtons  Crossing  are  submerged 
when  the  river  is  1 foot  above  ordinary  low  water. 


1G52  REPOET  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 


REPAIR  WORK  AT  PANE  BLUFF. 

Dike  2.  Rebuilding  the  shore  protection  at  this  dike  began  last 
fiscal  year  and  was  completed  July  14  of  this  year.  From  a point  400 
ieet  above  the  dike  to  a point  640  feet  below  it  the  bank  was  graded 
and  riprapped  to  20-foot  stage.  Along  this  portion  of  the  bank  and 
below  low  water  a brush  mattress  120  feet  wide  was  placed.  Eighteen 
old  brace  piles  were  removed  from  below  the  dike.  The  rock  used  was 
a portion  of  that  stored  at  Pine  Bluff  in  fiscal  year  1896 

Revetment  below  Mallorys  ditch.— This  revetment  was  built  in  fiscal 
year  18u2.  The  mattress  near  low-water  line  was  broken  in  manv 
places  and  the  bank  was  badly  cut  by  gullies.  The  original  work  was 
never  completed,  there  being  4,300  feet  of  it  that  was  not  riprapped 
between  low  water  and  5 to  7 foot  stage,  this  portion  of  the  bank  being 
held  by  mattress.  This  4,300  feet  was  regraded  and  covered  with 
stone  and  500  feet  of  the  old  riprap  was  taken  up,  the  bank  regraded 
and  the  riprap  relaid.  These  repairs  were  commenced  October  1 and 
were  completed  November  6, 1 897.  This  work,  in  connection  with  that 
clone  at  Bike  2,  used  all  the  stone  that  was  stored  at  Pine  Bluff  in 
fiscal  year  1896. 

PRIVATE  WORK. 

The  St.  Louis  and  Southwestern  Railroad  Company  built,  July  15  to 
October  1,  3,500  linear  feet  of  shore  protection  at  Rob  Roy  Bridge 
The  plant  used  belonged  to  the  United  States  and  was  loaned  the  com- 
pany  by  the  honorable  Secretary  of  War.  The  mattresses  used  varied 
m width  from  82  to  130  feet.  The  bank  was  riprapped  to  20  foot  stage. 
The  cost  of  the  work  is  given  me  as  $18,766.29,  or  a little  over  $5.36 
per  linear  foot  of  bank  protected. 


MATERIAL  ON  HAND. 


When  work  was  suspended  in  January  of  this  fiscal  year  there  was 
stored  on  the  banks  of  the  Arkansas  River  material  as  indicated 
below: 


Locality. 

Purchased  from— 

Kind  of 
material. 

Quantity. 

Cost  per 
unit. 

Ross  Hollow 

L.  Adams 

$0.  35 
.49 

Natural  Steps,  Scotts  Eddy, 
and  Ives  Point. 

Ives  Point 

B.  B.  Rogers 

oh  one ..... 

2, 19S  cubic  yards 

1,  399  cubic  yards 

1, 426  cubic  yards 

Fred.  Hanger 

Pine  Bluff 

do 

.53 

Dike  N 

Lewis  & Chapman 

Piling 

1, 120  cubic  yards 

[67  pieces,  16"to  21  feet 
1 long. 

J 20  pieces,  27  to  32  feet 
[ long. 

1. 40 
1 a .15 

| «.12J 

a Per  foot. 
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Exhibit  of  field  expenditures  on  the  various  works  mentioned  above 
are  given  below. 

Exhibit  of  field  expenditures,  completing  Fletcher's  and  Eeid’s  bend  revetments. 


Fletcher’s. 

Keid’s. 

Quanti- 

ties. 

Cost  per 
unit. 

Cost  per 
item. 

Quanti- 

ties. 

Cost  per 
unit. 

Cost  per 
item. 

$287.  67 
345.  06 

Stone  on  bank  at  Natural  Steps, 

cubic  yards - - - - 

Stone  on  bank  at  Ives  Point,  cubic 

704.2 

$0. 490 

63 

1, 304. 9 

1,  367.  9 
1,  367. 9 

$0. 490 

.530 

.580 

.365 

$35. 43 

691. 60 

794. 01 
500.  00 

Labor,  loading  on  barges  and  plac- 
ing in  work cubic  yards. . 

Towing  stone do 

Total  cost  of  stone  in  place, 
cubic  yards 

704.2 

704.2 

.404 

.310 

284. 30 
218.  50 

704.2 

1.  611 

1, 135.  53 

1, 367.  9 

.903 

1,  235.  93 

Miscellaneous. 

7.  50 
32.  50 

8.25 
32.  88 

Total  miscellaneous 

40.  00 

41. 13 

Total  field  expenditures,  fiscal  year 
1898 

1, 175. 53 
23,072.94 

1,  277.  06 
18,  769. 11 

Ta+o1  -finl/l  ovn ap  il  i t.n  rfta 

24,  248. 47 

20,  046. 17 

Exhibit  of  field  expenditures,  completing  training  ivall  at  Dilce  F. 


Quanti- 

ties. 

Cost  per 
unit. 

Cost  per 
item. 

Stone  purchased  delivered  in  place cubic  yards.. 

S upervision  in sp6ctioD5  ©tc  do . . > . 

166 

166 

$0.  80 
.04 

$132. 80 

6.  64 

Total  cost  of  stone  in  place do 

166 

.84 

139.  44 
3,  863.  69 

To  tell  field  expenditures, 

4, 003. 13 

Exhibit  of  field  expenditures,  repairing  Dam  I and  completing  Dike  L. 


Dike  L. 

Dam  I. 

Cost. 

Quanti- 

ties. 

Cost  per 
unit. 

Cost  per 
item. 

$18. 00 

I^ahor,  finishing  and  shaping  up  dike 

Stone  on  bank  at  Natural  Steps cubic  yards. . 

Labor,  loading  and  placing  stone  in  dam do. . . . 

\\i  i r»V*  if  a f nmin  nr  a firvn  A . f 1 ()  . » _ . 

66.3 

66.3 

66.3 

$0. 490 
.414 
.302 

$32. 49 
27. 45 
20.  00 

Total  cost  of  stone  in  place do 

Fvnn-nflorl  in  nr^viAna  paqpc  __ 

18.  00 
3,  053.  23 

66.3  1.206 

79.  94 
5,  877. 11 

T^tol  fi  a1<1  AYnpiuliinrpa  

3,  071.  23 

5, 957.  05 
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Exhibit  of  field  expenditures,  building  superstructure,  Dike  M. 


Quanti- 

ties. 

Cost  per 
unit. 

Cost  per 
item. 

37  piles,  delivered  on  bank  at  work Utiapt.  faoi 

7 stringers,  delivered  on  bank  at  work. nnear  ieet. . 

Bolts  (1  inch  by  30  inches) pounds' ' 

Labor,  driving  piles  and  putting  up  stringers  . 1 

777 

224 

337 

$0. 150 
.125 
.060 

$116. 55 
28. 00 
20.  22 
153.  26 

Cost  of  superstructure  (without  brush  screen) . 

Expended  in  previous  vears 

318. 03 
1,  444. 16 

Total  field  expenditures 

1,  762. 19 

Exhibit  of  field  expenditures,  completing  Newtons  Bend  revetment. 


Quanti- 

ties. 

Cost  per 
unit. 

Cost  per 
item. 

Stone,  delivered  on  bank cuMc  vard<_ 

Labor,  placing  stone  in  revetment 

866 

866 

$0. 750 
.775 

$649. 50 
670.  85 

Total  cost  of  stone  in  place q0 

Expended  in  previous  years 

866 

1. 524 

1,  320. 35 
10,  929.  44 

Total  field  expenditures 

12,  249. 79 

1 

Exhibit  of  field  expenditure building  low-water  dikes  at  Newtons  Crossing  and  Little 

Maumelle. 


Mattress. 
Labor,  driving  mooring  piles 


nauor,  un  vmg  mooring  piles 

Cutting,  hauling,  and  loading  brush, 
cords 


^ire  - pounds. 

W eavmg  mattress squares. . 

Towing  brush cords.. 

Total  cost  of  mattress squares. . 

Stone. 

Stone  on  bank  at  Ives  Point,  cubic  yards 

Loyalty  on  stone cubic  yards.. 

Quarrying  and  hauling  stone do 

Stone  on  bank  at  Little  Maumelle. do 

Stone  on  bank  at  Greathou  seBend.do 

Picked  up  under  bank,  Little  Mau- 

melle cubic  yards.. 

Labor,  loading  on  barges  and  placing 

in  work cubic  yards. . 

Towing  stone d0 

Total  cost  of  stone  in  place. do 

Total  field  expenditures do 


Newtons  Crossing. 


Quanti- 


70 

200 

10316 

70 


103.6 


322 


322 

322 


322 


Cost  per 
unit. 


$1. 823 
1. 670 


.853 

.631 


Cost  per 
item. 


2. 614 


.530 


$16. 41 

116.  74 
5. 00 
88. 36 
44. 25 


270. 76 


170.  66 


.419 


1.  938 


318. 42 
135.  00 


624.  08 


Little  Maumelle. 


Quanti- 

ties. 


894.  84 


500 

307 


Cost  per 
unit. 


$0.  603 


2. 034 


Cost  per 
item. 


$33. 71 

336. 10 
9. 50 
185. 15 
60.  00 


624. 46 


175 

175 

136 

260 

116 

687 

687 


687 


.040 

.992 

.750 

.750 


.950 


2. 071 


7.  00 
173. 63 
102.  00 
195.  00 


652.  67 
292. 50 


1, 422.  80 


2,047.26 
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Exhibit  of  field  expenditures,  repairs  at  Pine  Bluff. 


Dike  No.  2. 

Revetment  below  Mallorys 
Ditch. 

Quanti- 

ties. 

Cost 

per 

unit. 

Cost  per 
item. 

Quanti- 

ties. 

Cost 

per 

unit. 

Cost  per 
item. 

Regrading  bank. 

Labor linear  feet. . 

1, 040 

$0. 190 

$197.  37 
17. 10 

4,300 

$0. 105 

$450. 00 

1,  040 

.206 

214. 47 

4,  300 

• .105 

450.  00 

Anchor  piles. 

12 

12 

2.  417 
1. 192 

29. 00 
14. 31 

Labor  and  fuel,  driving  piles do 

'Tnf.nl  

12 

3.  609 

43.  31 

Mattress. 

Brush  pnrchflS^1!  OH  bRT^iS  enr/l  fl 

621 

1,392 

3,909 

500 

1.  20 
.05 
.15 
.065 

745.  20 
69.  60 
58.63 
32.  50 
204.  00 
480.  21 

Poles  purchased  on  burgps  nnrnbfvF 

Wire  purchased  --  pounds.  _ 

Pope  ..  - do 

TowRgo  ..rr.r 

Labor  weaving  in at'trfnss  . scpiares.. 

1, 248 

.384 

Total  cost  of  mattress do 

Stone. 

Value  in  storage  yard cubic  yards . . 

Labor  loading ..... -do 

1, 248 

1.274 

1,590.14 

2, 152. 44 
2, 152. 44 
2, 152. 44 
2, 152. 44 

1. 21 
.187 
.111 
.179 

2,  604.  45 
403.  33 
238.  25 
384. 33 

3, 182. 23 

1. 21 

3,  850. 50 

T'owflg^  do 

Labor  placing T _ d o 

Labor  cleaning  deposit  oft*  of  

18.40 
1, 536. 00 

Labor  loading  and  placing. cubic  yards. . 

3, 182.  23 

.483 

Total  cost  of  stone do 

Miscellaneous. 

Removing  and  replacing  500  linear  feet  of 
old  riprap  - - - on  bio  yards 

2, 152.  44 

1. 687 

3, 630.  36 

3, 182.23 

1. 698 

5, 404.  90 

430 

.360 

154.  80 
44.  42 
51.  00 

82.  50 

Unclassified  labor  ............ ...... 

TWriHeella.neniis  material _ 

20.  92 
55.  00 

Transfer  of  plant,  Little  Rock  to  Pine  Bluff 

a/nd  r ft  turn 

Total  miscellaneous 

75.  92 

332. 72 

Total  field  expenditures 

t 5,554.20 

1 

6, 187. 62 

It  is  a difficult  matter  to  apportion  among  the  various  works  the 
general  expenses  necessarily  incurred  while  two  or  more  works  are  in 
progress  at  the  same  time.  Surveys  are  made  to  determine  the  results 
of  the  works  built  as  well  as  to  determine  locations  of  new  works.  A 
part  of  this  expense  should  be  charged  to  the  old  works  and  part  of 
it  to  the  new.  Plant  is  repaired,  partly  on  account  of  damage  done 
while  in  use  at  old  work  and  partly  to  put  it  in  good  condition  for  use 
in  new  work.  Care  of  property  and  general  office  expenses  during 
the  time  that  work  is  suspended  are  subject  to  the  same  distribution. 
Because  of  the  difficulty  of  apportioning  this  class  of  expenditures, 
the  tabulations  of  cost  of  the  various  works  built  since  July  1,  1894, 
have  only  shown  the  field  expenses.  On  that  date,  July  1,  1894,  no 
work  was  in  progress,  because  of  the  small  amount  of  funds  available, 
neither  was  there  any  work  that  was  unfinished.  The  same  condition 
exists  now,  and  by  apportioning  the  unclassified  expenses  among  the 
several  works  built  since  July  1, 1894,  the  table  below  has  been  arranged 
for  the  purpose  of  showing,  approximately,  the  actual  cost  of  the  work 
done  on  the  present  project  from  July  1,  1894,  to  July  1,  1898. 
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OOSX  OK  WORKS  Bhta  ARKANSAS, 

Financial  statement . 

Amount  unexpended  July  1,  1894 *■,*  S7{.  qq 

Appropriated  August  1 7, 1894 • olnnnnnn 

Appropriated  June  3,  1896 85  000  00 

Amount  unexpended  July  1 1898  K Q7o  QQ  ^340>  875’  93 

Value  of  stone  on  hand  July  1, 1898 %>  3%'  S 

Value  of  piling  on  hand  July  1,  1898 229  72 

9,  976.  70 

Amount  expended  on  project,  July  1, 1894,  to  July  1, 1898 330,899.23 

Itemized  list  of  works  built  and  total  cost  of  same. 

Ainsworth  Crossing,  2 dikes  rebuilt 

Bruce  Island,  dredging 835. 80 

Fort  Smith,  Suter  Dike  repaired  and  3 dikes' bu’ilt " . ' o]’  2X*  2? 

Fletchers  Bend,  revetment  5bJ.  62 

Fletchers  Bend,  2 dikes ’ 3^>  492. 76 

Reids  Bend,  revetment 6,212.13 

Reids  Bend,  3 dikes  29,267.41 

Rectors  Island,  1 dike  and  1 dam  ' 7>  §64' ■ 84 

Crystal  Hill,  2 dikes  and  1 training  wall 3 q84*  34 

Newtons  Bend,  revetment  1 *»  947*  06 

Newtons  Bend,  wrack  heap  17 ’ 884-  54 

Newton s Crossing,  lo  w- water  dikes* i 420' 87 

Little  Maumelle,  low- water  dikes I 4, 188. 44 

Little  Maumelle,  dredging  

Greathouse  Bend,  revetment 2> 489>  30 

Greathouse  Bend,  2 dikes  24>  °78-  58 

Little  Rock,  repairs  to  Dike  D 6> 568-  03 

Pine  Bluff,  repairs  to  Dike  2 ..." ' 8^4- 85 

Pme  Bluff,  repairs  to  revetment  below  Mallo'ryV  Ditch  '. '. ! %’  It  fa 

s S;  dXb”rirr.porary  : : : ; !’  I;  ? 

Plant  built,  100-foot  barges I 3 79J* 

* ivj  bo7  • €70 

Total  coat  of  works 330,8119.23 

PLANT. 

barSp  S7oQC3)e,ri9.°atS  and  Yorhtown>  Pile  drivers,  2; 

extensive  repairs  were  made  to  any  of  the  boats  or 
barest  thWe^pidmS  °f  a skyll8:.ht  on  the  towboat  Cleveland  being  the 
tion,  wereTnade!  y repairS’  t0  keep  the  Plaut  in  working  condi- 

-ar-ni  Snag  boat  Beauregard;  condition,  poor.  Snag  boat 
Towboat  SfT  bad.  Snag  boat  O.  B.  Reese;  condition,  Useless. 

hmL  " »-»•*  — ► 

CHANNEL  AND  RESULTS  OF  WORK. 

wwi  av7’as'e  low  water  at  Little  Bock  is  about  2.5  feet  on  the 

^a^eatl  !ot!r'b,Slhge  if  LUtle  .?0ck'  The  averaSe  low- water  dis- 
charge at  that  place  has  been  considered  as  2,400  cubic  feet  per  second. 
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In  the  last  Annual  Report  the  statement  was  made  that  it  was  believed 
a low-water  channel  of  2£  to  3 feet  had  been  made  over  the  crossings 
in  the  first  21  miles  above  Little  Rock.  Nothing  developed  during  the 
low  water  of  last  fall  to  change  this  belief,  so  long  as  the  low-water 
discharge  of  the  river  was  not  less  than  2,400  cubic  feet  per  second 
and  after  a cut-out  stage  had  been  reached.  On  September  6,  Little 
Rock  gauge,  3 feet  falling,  the  snag  boat  Wichita  found  18  inches  at 
the  lower  end  of  Newtons  Crossing.  This  was  a rolling  sand  reef.  The 
boat  lay  on  it  that  night,  and  next  morning  went  over  the  crossing 
with  2 feet  in  the  channel  and  it  still  cutting.  The  river  continued  to 
fall,  reaching  2 feet  on  the  gauge  October  1.  Channel  depths  from  this 
date  to  end  of  low-water  season  are  tabulated  below. 

Channel  depths  on  the  crossings,  on  trial  reach,  above  Little  Bock,  Ark.,  October  1,  1897 , to 

January  3,  1898. 


Dates  and  gauge  reading  at  Little  Socle. 


Name  of  crossing. 

Oct.  1 : | 

Gauge  2.0. 

Oct.  5 : 
Gauge  1.7. 

Oct.  13 : 
Gauge  1.7. 

Oct.  22: 
Gauge  1.3. 

Jan.  3: 
Gauge  3.1. 

1 

Feet. 

Feet. 

2.5 

Feet. 

Feet. 

2.2 

Feet. 

5.5 

2.7 

2.5 

2.5 

5.5 

H©Rd  of  Rectors  Islcind  - --  --  - 

1.8 

2 

1.6 

1.7 

4 

Newtons  (upper  end) ........ ...... ...... 

1.9 

2 

1.6 

1.4 

4 

Newtons  (lower  end)  , t 

1.3 

1.9 

1.6 

1.6 

3. 5 

Little  Maumelle - - 

1.5 

1.6 

1.5 

1.6 

4 

"Ri  rr  T? nnlr  

1.7 

1.7 

1.4 

3.5 

These  depths  were  greater  than  those  that  existed  in  the  unimproved 
parts  of  the  river  at  the  same  time,  as  will  be  seen  by  the  following : 


Place. 

Below 

Pine 

Bluff. 

Date. 

Little 

Bock 

gauge. 

Channel 

depth. 

Miles. 

Inches. 

11 

Dec.  29 

3.7 

24 

12 

Dec.  30 

3.6 

20 

Sept.  11 

2.7 

15 

(Sept.  21 

2.6 

27£ 

{ to 

lOct.  9 

1.7 

20 

30 

Oct.  16 

1.6 

20 

55 

Oct.  23 

1.3 

15 

(Nov.  6 

1.2 

66 

{ to 

IDec.  19 

1.8 

11 

TTnna  nfWtll'to  T?WOT*  Hllt-nff  

95 

Nov.  11 

1.2 

19 

The  low-water  discharge  at  Little  Rock  in  the  autumn  of  1897  was 
only  1,170  cubic  feet  per  second,  and  is  the  smallest  discharge  that  this 
office  has  any  record  of.  Humphrey  and  Abbott  give  a low-water  dis- 
charge of  2,318  cubic  feet  per  second  at  the  mouth  of  the  river  Novem- 
ber 4,  1858.  No  statement  is  made  whether  any  water  was  running 
through  the  White  River  Cut-off  or  not.  A discharge  of  2,318  cubic 
feet  per  second  at  the  mouth  of  the  river,  with  no  water  running  through 
to  White  River,  would  correspond  with  a discharge  of  about  1,200  cubic 
feet  per  second  at  Little  Rock. 

The  results  obtained  in  1896  seem  to  indicate  that  with  a low-water 
discharge  of  not  less  than  2,400  cubic  feet  per  second  the  present  plan, 
if  the  work  can  be  held,  would  give  a navigable  channel  depth  of  from 
24  to  30  inches  above  Little  Rock  and  from  30  to  36  inches  below  Little 
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Rock,  but  with  the  lower- water  discharge  of  1897  a navigable  channel 
can  not  be  obtained  at  all.  It  is,  in  my  opinion,  impracticable  to  obtain 
at  low  water  the  depth  called  for  in  the  approved  project  from  Little 
Rock  to  the  mouth,  viz,  6 feet. 

EFFECTS  OF  RECENT  FLOOD  ON  TRIAL  REACH,  JUST  ABOVE  LITTLE 

ROCK. 

. The  work  in  this  reach  has  consisted  of  revetting  caving  banks,  clos- 
mg  all  channels  but  one,  and  in  holding  the  heads  of  the  bars  at  the 
loot  of  the  bends,  the  object  being  to  keep  the  channel  in  one  place. 
SSO  attempt  has  been  made  to  control  the  high-water  flow. 

The  height  of  the  dikes  used  is  from  5 to  8 feet  above  low  water  near 
their  root.  Those  built  prior  to  1896  have  level  crests.  The  crests  of 

thmu  Smce  slo-pe  down  to  notlling  at  the  low-water  line  desired. 

Ihe  bank  protection  consists  of  a single- weave  mattress,  extending 
Irom  low- water  line  60  feet  out  into  the  channel,  with  bank  graded  to 
slope  of  1 on  2 to  a 15-foot  stage  and  paved  with  stone.  Bank  is  simi- 
lariy  protected  at  root  of  dikes  for  a distance  of  from  200  to  300  feet 
About  50  feet  of  this  protection  is  on  the  upstream  side  of  the  dikes’ 
The  riprap  is  carried  to  20-foot  stage. 

The  work  in  this  reach  has  been  in  place  from  one  to  three  and  a 
v , Wlth  the  excePtion  of  the  loss  of  one  short  dike  in  Decem- 

b,?r’  h^d  not  been  dama^ed  by  floods  prior  to  that  of 

iviay,  1898.  1 his  flood  was  characterized  by  extreme  velocities.  The 

river  at  Fort  Smith  was  4.5  feet  higher  than  in  1892,  which  is  ordina- 
rily assumed  as  high  water.  At  Little  Rock  the  stage  was  0.7  foot 
lower  than  in  1892.  The  surface  slope  was  consequently  greater  than 
m ordinary  floods  and  the  velocity  of  the  current  greater.  This  flood 
has  developed  several  weak  points  in  the  approved  plan  of  construc- 
£3  anA  shows  the  difficulty  of  holding  the  roots  of  dikes  and  the  lia- 
bility  of  the  river  to  flank  all  or  certain  parts  of  the  revetment. 

The  bars  opposite  the  bends  in  the  Arkansas  River  being  low,  the 
high-water  route  is  across  the  points  of  the  bars,  and  the  dikes  con- 
structed at  the  heads  of  the  bars  (to  hold  the  bars  and  to  give  the 
proper  direction  to  the  low- water  channel)  lie  directly  in  this  high-water 
route,  and  it  is  a difficult  problem  to  prevent  the  river  from  cutting  the 
channel  behind  the  roots  of  these  dikes,  unless  the  high-water  channel 
is  controlled  so  as  to  make  the  water  follow  the  bends  at  all  stages. 
Without  controlling  the  high-water  flow  so  as  to  relieve  these  dikes, 
the  only  additional  strengthening  that  I can  see  would  be  to  carry  the 
riprap  to  the  top  of  the  bank  and  to  dig  trenches  perpendicular  to  the 
protection  at  the  roots  of  the  dikes  and  nearly  fill  them  with  stone,  so 
as  to  prevent  a channel  being  cut  behind.  Whether  this  would  hold 
them  during  such  floods  as  that  of  May,  1898,  is  doubtful. 

Ihe  cause  of  the  damage  to  and  flanking  of  parts  of  the  revetments 
seems  to  be  due  in  most  cases  to  the  fact  that  the  riprap  was  carried 
only  to  a 15-foot  stage  and  not  to  the  top  of  the  bank.  During  floods 
the  bank  is  cut  above  the  riprap.  This  cutting  continues  until  a bench 
ol  considerable  width  exists  behind  the  riprap.  When  this  bench  is 
wide  enough  and  long  enough  a channel  commences  to  cut  along  the 
rear  edge  of  it,  and  the  riprap  falls  in  at  the  upper  and  lower  ends  of 
this  channel.  This  action  continues  until  a break  is  made  through  a 
short  piece  of  the  revetment  at  the  upper  and  lower  ends  of  the  dam- 
aged portion,  leaving  the  remainder  of  the  revetment  practically  intact, 
but  flanked.  ? 
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The  character  of  work  done  on  the  Arkansas  River  seemed  permanent 
as  long  as  the  river  stayed  within  its  banks,  but  it  can  not  withstand 
such  floods  as  those  of  May,  1898,  which  was  higher  at  Fort  Smith  by 
1.2  feet  than  any  flood  since  1833. 

The  approved  estimate  for  improving  that  portion  of  the  river  above 
Little  Rock  is  $4,570  a mile,  below  Little  Rock  $ 14,424  a mile.  Regard- 
ing this  improvement,  the  conclusions  reached  are  that  the  regulation 
of  such  a stream  as  the  Arkansas  must  include  the  control  of  both  the 
high  and  low  water  flow  of  the  stream;  that  all  bank  protection  must 
extend  to  the  top  of  the  bank;  that  such  regulation  will  cost  about 
$35,000  a mile  above  Little  Rock  and  about  $50,000  a mile  below;  that 
an  attempt  to  permanently  improve  773  miles  of  such  river  by  the 
expenditure  of  from  $50,000  to  $125,000  a year  is  futile. 

The  snagging  operations  and  closing  secondary  low-water  channels 
by  temporary  structures  in  those  parts  of  the  river  that  are  being 
navigated  are  beneficial  to  navigation,  and  should,  in  my  opinion,  be 
continued. 

If  the  permanent  work  is  to  be  continued,  an  economical  management 
of  the  work  would  require  an  annual  appropriation  of  not  less  than 
$300,000.  In  this  connection  it  is  to  be  observed  that  floating  plant, 
consisting  of  wooden  barges  and  steamboats,  deteriorates  rapidly,  and 
this  action  goes  on  just  as  rapidly  when  the  plant  is  idle  as  when  at 
work.  There  are  other  expenses,  for  watchmen,  custodians,  laborers, 
etc.,  that  can  not  be  avoided  when  the  plant  is  idle.  The  amount  that 
can  be  profitably  expended  during  the  fiscal  year  ending  June  30, 1900, 
is  $500,000;  of  this  a large  amount  will  be  required  to  replace  plant 
that  has  become  unserviceable  and  has  been  condemned,  and  also  to 
repair  the  flood  damages  of  this  year. 

Appended  is  a table  showing  the  highest  and  lowest  stages  of  the 
river  at  Little  Rock  for  each  month  since  the  establishment  of  a river 
gauge  at  that  point.  The  gauge  records  are  made  to  correspond  with 
the  present  Weather  Bureau  gauge.  No  correction  has  been  made  for 
river  slope,  as  the  present  gauge  is  only  1,450  feet  upstream  from  the 
original  gauge  and  970  feet  upstream  from  the  gauge  in  use  since 
August  30,  1883.  Some  results  of  discharge  observations,  not  previ- 
ously reported,  are  also  appended. 


Money  statement. 

July  1,  1897,  balance  unexpended $19,  645.  39 

June  30,  1898,  amount  expended  during  fiscal  year $40,  963. 54 

Less  refundments 183.  60  ^ ^ 


July  1,  1898,  balance  unexpended... 
July  1,  1898,  outstanding  liabilities 


* 8, 865. 45 
350. 00 


July  1,  1898,  balance  available 


8, 515. 45 


f Amount  (estimated)  required  for  complection  of  existing  project Indefinite. 

J A m nn  n t,  th  at  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1900  500,  000. 00 
| Submitted  in  compliance  with  requirements  of  sections  2 of  river  and 
[ harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 


APPROPRIATIONS. 

Prior  to  1886  appropriations  were  made  for  special  works.  The  act 
of  August  5,  1886,  and  subsequent  ones  made  appropriation  for  the 


$2,891.06  for  removing  obstructions,  $5,974.39  for  project. 
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improvement  of  the  river  in  accordance  with  approved  project.  The 
acts  of  August  17,  1894,  and  June  3,  1896,  also  made  appropriations  for 
removing  obstructions  and  operating  snag  boats. 

The  appropriations  are  as  follows: 


SPECIAL  WORK. 


June  14, 1880  (Pine  Bluff) 

March  3, 1881  ''Pine  Bluff) 

August  2, 1882  (Pine  Bluff') 

July  5,1884  (Pine  Bluff) 

July  5, 1884  (Fort  Smith) 

August  5, 1886,  part  (Pine  Bluff) 

August  5,  1886,  part  (Fort  Smith) 

August  5, 1886,  part  (Dardanelle)... 

$25, 000. 00 
23,  000. 00 
20,  000.  00 
55, 500.  00 
5,  000.  00 
8,  000. 00 
13,  000. 00 
10,  000.  00 

PRESENT  PROJECT. 

August  5, 1886  (part) 

August  11, 1888 

September  19, 1890  

July  13, 1892  

August  18,  1894  (part) 

J une  3, 1896  (part) 

44,000.00 
150,  000. 00 
180,  000.  00 
250,  000.  00 
240,  000.  00 
85,  000. 00 

REMOVING  OBSTRUCTIONS. 

August  18,  1894  (part) 

June  3,  1896  (part) 

10,  000. 00 
15,  000. 00 

$159,  500. 00 


949, 000. 00 


25,  000. 00 


Total  appropriations i iqq  kuo  on 

Expended  to  June  30,  1897 _ " ] ’i,' 089 '243.' 89  ’ ’ 

Less  sales  and  refundments * 5*  389. 28 


Net  expenditures  to  June  30,  1897 


1,  083, 854.  61 


Unexpended  July  1,  1897 49  645. 39 


Expended  to  June  30,  1897,  on  special  work 159  500.  00 

Expended  to  J une  30,  1897,  on  project. 904’  803.'  95 

Expended  to  June  30,  1897,  on  removing  obstructions 19’  550. 66 


Total 


1,  083,  854.  61 


COMMERCIAL  STATISTICS. 

This  year  is  one  remarkable  for  the  continuous  time  that  the  river  was  at  an  unnavi- 
gable  stage.  The  tabulation,  given  below,  is  arranged  from  information  furnished 
by  the  masters  of  the  various  steamers  plying  this  stream.  The  river  might  be  sub- 
divided further,  but  the  divisions  given  are  the  principal  ones. 


Table  showing  the  length  of  time  that  the  Arkansas  River  was  unnavigable  during  the  year 

ending  May  SI,  1898. 


Between — 

Miles.' 

Dates. 

Time. 

Webbers  Palls  and  Port  Smith 

62 

Aug.  15  to  Jan.  19 
Aug.  15  to  Jan.  16 
Aug.  20  to  Jan.  16 
Oct.  22  to  Dec.  16 
Aug.  22  to  Dec.  22 
Sept.  7 to  Dec.  21 
Nov.  6 to  Dec.  19 
Nov.  9 to  Nov.  28 

5 months,  4 days. 
5 months  1 dciv 

Port  Smith  and  Dardanelle 

107 

67 

20 

66 

Dardanelle  and  Cribbs  Lan  ding 

A rrmntTia  97  H arro 

Cribba  Landing  and  Little  Rock 

* iiiuiimo,  ut  udVo. 

Little  Rock  and  Pine  Bluff 

1 month,  24-  dffys* 
4 months. 

Q TYl  OTl  til  Q 14 

Pine  Bluff  and  Swan  Lake 

28 

Swan  Lake  and  Pendletons 

38 

o muiiuiin,  it  Uajo, 

Pendletons  and  mouth 

42 

1 month,  13  ddiys« 

19  ddiys< 
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The  river  was  also  unnavigable  between  Webbers  Falls  and  Cribbs  Landing  for 
about  fifteen  days  in  February  and  March,  and  for  about  five  days  in  March,  between 
Little  Rock  and  Pine  Bluff.  . . , , 

The  river  trade  between  Pine  Bluff  and  the  mouth  of  the  river  is  bandied  by  a 
packet  line  out  of  Memphis,  Tenn.,  that  endeavors  to  navigate  the  river  all  the  year. 
The  packet  line  between  Pine  Bluff  and  Little  Rock  was  reestablished  this  year. 
The  steamboat  that  formerly  operated  out  of  Webbers  Falls  is  now  in  the  Little  Rock 
and  Dardanelle  trade,  its  place  on  the  upper  river  being  taken  by  a gasoline  boat. 
A very  small  steamboat  endeavors  to  run  the  year  round  between  Little  Rock  ana 
Fourche  River.  Steamboats  from  the  Mississippi  River  come  into  this  when  freights 
are  assured  them.  Of  these  boats  and  the  business  done  by  them  complete  information 
could  not  be  obtained.  No  boat  has  reported  navigating  the  river  above  Webbers 
Falls  during  the  year. 


List  of  stern-wheel  boats  navigating  Arkansas  River,  Arkansas,  May  31,  1897,  to  Junel,  1898. 


Name. 

• 

Ton- 

nage. 

Draft,  loaded. 

Between — 

Bound 

trips. 

Passen- 

gers. 

Steam- 

ers. 

Barges. 

Ft.  In. 

Ft.  In. 

(Little  Bock  and  Pine  Bluff 

22 

] 

1 Little  Bock  and  Skoal  Creek 

3 

l 205 

Dardanelle. 

164 

3 0 

3 0 

1 Little  Rock  and  Roseville  * . 

1 

(Little  Bock  and  Pontoon 

1 

1 

Eugene 

509 

5 0 

Memphis  and  Pine  Bluff 

12 

361 

J.  P.  Gage 

198 

4 0 

Memphis  and  Dardanelle 

Memphis  and  Pine  Bluff 

32 

Memphis  and  Pendleton 

5 

ivlemphis  and  Beydels 

1 

Memphis  and  Simpsons  

1 

T VT  TTn-pRin 

342 

3 0 

■ Memphis  and  Swan  Lake 

3 

• 1, 018 

j i in  • nar uiu  - •••••• 

Helena  and  Pine  Bluff 

2 

Helena  and  Simpsons 

1 

Helena  and  Hannabery 

1 

(Helena  and  Douglass 

1 

77 

2 6 

(?) 

Fort  Smith  and  Webbers  Falls 

20 

Myrtle  ±> 

Irma  . 

151 

3 0 

3 0 

Short  trade  out  of  Little  Bock 

88 

447 

/Little  Bock  and  Dardanelle 

3 

New  Mary  Morgan. 

137 

3 0 

2 6 

(Little  Bock  and  Cardens  Bottom 

16 

| 158 

T>  , . 

50 

3 0 

4 6 

Mississippi  Biver  and  Little  Bock  . . 

1 

Wm.  Drulie  No.  2 . . 

179 

3 6 

3 0 

Dardanelle  and  Little  Bock 

24 

(?) 

Huston  Combs  No.  2 

96 

3 0 

(?) 

Vicksburg,  Miss.,  and  Arkansas  Post 

1 

Terrapin  

c 

(!) 

<!) 

Little  Bock  and  Fourche  Biver 

(a) 

j (a) 

alsTo  report  rendered. 


Classification  of  commerce  reported. 


1898. 

1897. 

1896. 

1895. 

1894. 

Value. 

Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

Cotton 

Cotton  seed.. 

Hides  and  skins 

Live  stock 

Lumber 

Staves  and  bolts - - - - 

Provisions - 

Grain 

Saw  logs 

Hewn  piles 

Miscellaneous  freight 

Total  tons 

Total  value  (estimated) 

$778, 720 
177, 120 
900 
1,320 
3, 185 
43, 459' 
191,  840 
12,  790 
19,  622 
45, 000 
352,  800 

4,  867 
22,140 
12 
33 
637 
12,  072 
1, 199 
1,  279 
9,  811 
3,  000 
3,  528 

5,  605 
12,  285 
30 
158 
640 
8, 175 
585 
445 
23,219 
11,930 
2,  975 

4,  437 
9,  576 
8 

241 
4, 112 
170 
3,  580 
1,  579 
19,  070 
1,  545 
9,  943 

4,  274 
9,146 
12 
175 
2,  733 
513 
2,  033 
1,992 
17,  400 

12,  220 

7,  213 
38, 310 
31 
287 
2,  616 
250 

4,  647 
3, 185 
1,  240 

5,  784 

1,  626,  756 

58, 578 

66,  077 
$1,  657,  218 

54,  261 
$2,  408,  720 

50,  498 
$2, 380, 420 

63,  563 
$2, 846,  395 
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Stages  of  the  Arkansas  River. 

Highest  and  lowest  stages  of  the  Arkansas  River  at  Little  Rock,  Ark.,  each  month 
from  January,  1872  to  December,  1897,  inclusive.  Gauge  referred  to  is  the  Weather 
Bureau  gauge  established  on  Little  Rock  Free  Bridge,  December  10, 1897,  the  earlier 
records  being  changed  to  correspond  with  this. 


Month. 


1872. 
January... 
February  . 

March  .’ 

April 

May 

June 

July 

August  . . . 
September 

October 

November. 

December . . 


1873. 
January... 
February  . 

March 

April 

May 

June 

July 

August  ... 
September 
October  . . . 
November. 
December  . 

1874. 

January 

February  .. 

March 

April 

May 

June 

July 

August 

September  . 
October 

November.. 
December . . 

1875. 

January 

February  .. 
March  ...... 

April 

May 

June 

July 

August 

September  . 

October 

November. . 
December . . 


1876. 
January. . . 
February  . 

March 

April 

May 

June 

July 

August  ... 
September 
October . . . 
November.. 
December . . 


Highest  stage. 

Lowest  stage. 

Date. 

Gauge, 

Date. 

Gauge. 

23 

12.8 

4 

4.8 

25 

6.1 

5 

4.3 

28 

9.1 

21 

3.7 

11 

16.9 

30 

5 

. 20  21 

27.6 

1 

5 

9 

, 27 

29 

8.5 

22 

' 23 

6 

7.6 

1 

10.1 

31 

4.9 

1 

4.6 

15 

3.6 

1 2 

3.6 

25-28 

2.7 

9 

4.8 

1-4 

2.8 

. 1 &19 

2.8 

/ 4-5 

\ 14-15 

} 2-4 

7-8 

8.7 

1,3 

2.7 

19 

14.6 

4-5 

3.8 

4 

8.3 

26 

4.3 

12 

24.2 

1 

4.4 

22 

19.6 

1 

8.4 

2 

14.8 

30 

7.3 

12 

10. 1 

29 

3.4 

7 

4.7 

29-31 

2.2 

30 

6.7 

23-26 

2 

2 

11.7 

18 

2.6  1 

9 

4.3 

20-22 

2.5 

13 

20.5 

2 

2.9 

27 

15.2 

20-21 

3.5 

26 

21.6 

20-21 

8 

8 

18.7 

31 

9.5 

25 

24.6 

3-4 

9.3 

1 

17.2 

31 

7. 1 

17 

8.7 

9 

5.4 

2 3 

5.8 

27-28 

2.8 

1 

2.9 

27-31 

1.6 

27 

9.7 

4-7 

1. 5 

1 

9.2 

31 

2.8 

30 

4.4 

/ 11-12, 
\ 14 

} ^ 

31 

6.4 

15-18 

3.5 

4 

12.6 

26-27 

2.9 

1 

9.4 

28 

4.2 

31 

10.8 

1 

4.3 

4 

17.6 

24-25 

6.4  : 

5 

22.6 

19 

9 

2 

17.6 

30 

5.4 

28 

13.5 

15 

3.8 

5 

23.4 

28 

5.5  . 

2 

7.3 

26-27 

4.4  : 

1-2 

5.5 

30-31 

2.5  : 

13 

2.7 

27 

2 

27 

4.7 

17-18 

2.i  : 

30 

23.6 

1 

4.3  ! 

1 

19.6 

29 

5.6  < 

28 

24.1 

4 

4.5  * 

5 

24.7 

26 

9 ( 

13 

19.9 

24 

8.1  ] 

20 

13.6 

13 

7.4  ] 

7 

27.9 

31 

8.3 

2 

11.4 

23 

5.1 

3 

8.2  j 

f 19-23,  1 
l BO  j 

\ 3.5  \ 

24 

4.1 

18 

2.5  I 

11 

5.3 

3-4 

3.1  1 

1 

4 

29-30 

2.7  I 

Month. 


1877. 

January  ... 
February  .. 

March 

April 

May 

June 

July 

August 

September  . 

October 

November. . 
December . . 


1878. a 
January  ... 
February  .. 

March 

April 

May  ....... 

June 

July 


1879. 
January  .. 
February  . 

March 

April 

May 

June 

July 

August  ... 
September 
October . . . 
November. 
December  . 


1880. 
January  .. 
February  . 
March  .... 

April 

May 

June ...... 

July 

August  ... 
September 
October  ... 
November. 
December . 

1881. 


February 


1882. 


Highest  stage. 


Date.  Gauge. 


23- 25 

9 

15-16 

30 

24- 25 
13 

3 

1 

2 

21 
4,  25 
27 


25 
1 

25-28 

25-26 

26 


7 

16-17 

14 

9 

1 

6 

14 

7-8 

5 

19-22 

14 

6 


21,  23 
20 

1 

17. 

27 

1 

5 

12 


21 


18-19 

26 


18-19 

24-25 

1 

1 

11 


3.4 

7.9 

5.8 

19.3 

24.6 

29.1 

18.3 
9.1 
6.3 

14.2 

15.2 

19.7 


19.2 

22.4 

17.1 

23.4 
25.9 
21.6 

16.1 


11.7 

18.2 

6.4 

11.4 

13.5 
6 

6.5 
6.9 

2.6 

1 

3.4 


9.2 

13.3 
16.1 

11.4 

7.6 

6.3 

7.8 

5.4 

4.7 

1.8 

4.8 

3.8 


5.8 

18.6 

14.8 

8.  2 

15.7 

11.9 

11.8 

5.7 


12.9 

13.7 

12.4 


13.6 

25.1 
20.4 

10.1 

24.3 


Lowest  stage. 


Date.  Gauge. 


9 

1 

6-7, 10 
1 

14 
6 

24-25 

30 

15 

10-16 

17-19 

19 


31 

18-20 

28-31 

1-2 

18 

13 

27 


1 

26-28 

31 

24-25 

31 

20-24 

29 
6 

30 

12-22 

1-13 

1,7-9 


8-9 

31 

16-17 

30 

28 

2 

28 

24 

13-14 

6-7 


11 

1-3 

16,31 

12 

4-5 

26 

26-27 

29-31 

16-17 

29-30 

1 

11 

13 


10-11 

7 


2.7 

3.1 

4.4 

5.1 

9.4 
13.1 

6.9 

5.8 
4.3 
3.6 
7 

7.8 


12.7 

10.4 

8 

7.8 
7.1 

9.8 


2.4 

6.3 

4.3 
3.6 
3 

2.2 

2.1 

2.2 


.8 

2.6 


3 

3.4 

6.4 

5.1 
1.6 
1.6 

2.1 

2 

1.5 


1.7 


.7 

3.2 

7.7 

4.7 
4.7 

4.3 
2.1 
1-5 

1.3 


1.8 

4.8 

4.1 


4.6 
7.9 

9.7 
5.3 

5.2 


a No  record  after  August  3. 
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Stages  of  the  Arkansas  River — Continued. 


Month. 

Highest  stage. 

Lowest  stage. 

Date. 

Gauge. 

Date. 

Gauge. 

* 1882. 

June 

3 

19.3 

30 

8.2 

July 

1 

7.6 

18-19 

4.3 

August 

1 

6.1 

30-31 

2.6 

September 

28 

3.9 

20-26 

2.2 

October 

21 

12.3 

2-3 

3 

November 

24-26 

8.5 

7 

4.9 

December 

24-25 

8.5 

19-20 

3 

1883. 

January  

8 

12.2 

26-27 

4.3 

February  

20 

24.4 

5 

7.4 

March 

1 

23.2 

28-29 

6.1 

April 

8 

15 

5 

7.6 

May 

24 

18.5 

19 

5.3 

June 

14 

24.1 

30 

9.  L 

July 

21 

a 14. 4 

15-17 

5.8 

August 

14 

a 11.7 

31 

4.9 

September 

27-28 

5.  5 

11 

3.5 

October  

23 

14.3 

9-13 

3.8 

November 

24 

11.3 

22 

5.7 

December 

9 

18.3 

29 

6.4 

1884. 

4.6 

January 

1 

6.6 

29-30 

February 

16 

27 

1 

5.1 

March 

1 

12.8 

23 

8.2 

April. 

29 

14.6 

11 

8.2 

May 

6 

24.6 

31 

10 

June 

6 

12.8 

25-26 

8.3 

July 

4 

11.3 

26 

7.1 

August 

1 

8.8 

18 

4.6 

September 

6 

7.4 

16-17 

4.3 

October 

8 

13.1 

27 

4.1 

November 

30 

9.8 

20 

4.1 

December 

31 

23.6 

7-8 

6.1 

1885. 

January 

1 

24.1 

27-28 

8.8 

February  

11 

16.3 

25 

6.8 

March... 

4 

16.4 

25-26 

9.5 

April 

May 

27 

26.6 

21 

8.4 

1 

24.3 

18 

10.5 

June 

29 

18.3 

13 

9.8 

July 

10 

21.2 

31 

8.8 

August  

20 

9 

31 

5.9 

September 

15 

17.9 

7 

5.6 

October 

1 

5.6 

26-30 

4.1 

November 

9 

5 

28-30 

3.7 

December 

31 

4.3 

26-29 

3.5 

1886. 

January 

5-7 

6.1 

1 

4.6 

February  

15 

16.6 

8 

5.1 

March 

14 

10.9 

28-29 

6.9 

April 

21 

14.9 

11 

8.5 

May 

2 

12.3 

30-31 

4.4 

June 

16 

9.7 

10-11 

3.6 

July 

28 

8,7 

24-25 

3.1 

August 

12 

13.7 

31 

3.5 

September 

19 

7.3 

5 

3.1 

October 

1 

5.8 

26-28 

2.1 

November 

25 

8.8 

2,8 

2 

December 

1 

4.1 

21-23 

2.1 

1887. 

January 

26 

4.6 

2 

6 1.8 

February 

16 

13.9 

1 

3.3 

March 

9 

11.2 

26,  31 

3.9 

April 

29 

3.7 

19 

1.9 

May 

6 

16.5 

3 

4.4 

June 

20 

8.8 

30 

4.4 

July 

14 

6.3 

31 

2.4 

August 

1 

2.3 

16-17 

1.6 

September 

15 

3.8 

2 

1.7 

October  

16 

8.5 

9-11 

1.6 

November 

1 

2 

21-23 

1.1 

December 

7 

10.1 

1 

1.4 

Month. 

Highest  stage. 

Lowest  stage. 

Date. 

Gauge. 

Date. 

Gauge. 

1888. 

2.6 

January 

15 

5.8 

6-7 

February 

8 

10.5 

25 

4.2 

March 

28 

14 

24 

5. 3 

April 

15 

17.5 

29 

4.7 

May 

23 

18.4 

16-17 

5.9 

June 

14 

16.5 

10-11 

6.2 

July 

1 

13.1 

26-27 

. 4.3 

August 

31 

4.8 

22 

2.4 

September 

3 

14.4 

30 

2.4 

October 

4 

2.9 

27-31 

2 

November 

22 

8.6 

2-3 

1.9 

December 

31 

17.4 

6-9 

3.3 

1889. 

January 

19 

21.2 

8 

8.7 

February  

1 

13.4 

19 

6.8 

March 

28 

21.5 

1 

7.2 

April 

1-  2 

17.1 

22-23 

8.4 

May.. 

26 

15.4 

16-17 

6 

June 

25-26 

15.9 

15 

7.2 

July 

31 

17.7 

18-21 

5.8 

August .... 

1 

16.4 

30-31 

4.2 

September 

17 

10.2 

1 

4.2 

October 

1 

4 

/ 11-16 
\ 22-31 

} 2.8 

November 

15 

12.1 

1 

3 

December 

1 

14.3 

31 

4.2 

1890. 

9.7 

January 

18 

17.3 

14 

February  

28 

19 

2 

9 5 

March 

14 

22.3 

11 

9.6 

April 

29-30 

24.3 

15 

10.8 

May 

1 

23.7 

30 

9.3 

June 

8 

13.7 

25 

6.2 

July 

2 

7.3 

31 

4 

August 

24 

10.1 

18 

3.2 

September 

26 

15.6 

10-11 

6.1 

October 

27 

12.4 

8 

7.8 

November 

21 

19.7 

8-11 

5.7 

December 

30 

15.1 

24 

5.8 

1891. 

9.3 

January 

13 

15.2 

30 

February  

27 

14.5 

20 

8.1 

March 

10 

12.7 

28 

8.5 

April 

23 

20.-9 

13 

8.1 

May 

9 

16 

22 

7.2 

June 

11 

19.8 

21 

10.7 

July 

1 

16.5 

27-28 

6.1 

August 

2-  3 

19.1 

29 

4.1 

September 

1 

4.4 

26-30 

3.1 

October 

7 

4.9 

2-  5 

2.9 

November 

24 

7.2 

11-13 

2.7 

December 

26 

7.9 

2 

3.8 

1892. 

January 

4 

10.3 

18 

c 4. 4 

February  

23-24 

11.7 

3-  4 

5.6 

March 

27 

18.9 

1 

8.  5 

April 

9-10 

20 

19 

9.1 

May 

20 

d 27.9 

7 

9.4 

June 

6 

25.8 

30 

9 

July 

9 

11.3 

24 

8.6 

August 

1 & 31 

8.5 

13 

7 

September 

4 

9.2 

29-30 

6.3 

October 

27 

11.4 

14 

5. 4 

November 

6 

11 

25 

6.5 

December 

16 

19.9 

6-  7 

6.6 

1893. 

6.7 

Januarv 

3-  4 

15.4 

23-24 

February  

26 

13.7 

14 

6.4 

March 

11 

16.9 

23 

8.  3 

April 

30 

19.9 

12-13 

6.6 

May 

3 

25.2 

27 

9.5 

June 

3 

21.5 

30 

7.3 

a Approximated  from  Baring  Cross  gauge,  1 mile  above. 
b May  have  gone  lower.  River  frozen,  January  3-13. 
o May  have  been  lower.  River  frozen,  January  19-22. 
d Extreme  height  was  28.2  in  afternoon. 
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Stages  of  the  Arkansas  River — Continued. 


Month. 


1893. 

July 

August  . . . 
September 

October 

November. 
December . 


1894. 
January. .. 
February  . 
March..... 

April 

May 

June 

July 

August  ... 
September 
October  ... 
November. 
December . 


1835. 
January. . . 
February  . 

March 

April 

May 

June 

July 

August  . . . 
September 
October 


Highest  stage. 


Date.  Gauge, 


28-29 

1 

16 
2-  3 
5 
22 
15 
3 

15 

1 


16.7 
7.9 

11.7 
12.5 

7.4 

8.5 


12.7 

20.5 

22.6 
14.1 
17.6 

9.9 

11.4 

4.8 

9.8 
5 

3.8 

4.7 


5.6 

4.5 
9.4 

6.3 

4.3 

8.6 

18.5 
19.1 

15.6 
4.3 


Lowest  stage. 


Date.  Gauge. 


31 

7 

23 

29-31 

11&19 

14 


10-13 

2-  3 
5 

10 

31 

4 & 16 
30-31 
31 

3-  4 
31 

26-29 

1 


3-  6 
a 18-22 
1-  2 
25-26 
31 
1 
2 

28 

30 

31 


5.3 
4.6 

3.3 
3.5 
2.9 
4 


3.5 

6.5 
7 

7.1 

5.6 

4.9 

3.9 
3 

2.9 
2.9 
2.3 
2.3 


2.5 

a3 

3.1 

3.3 

2.5 

2.6 

5.9 
6.8 
4.6 

2.9 


Months. 


1895. 

November. 
December . 


1896. 
January... 
February  . 
March..  .. 

April 

May 

June 

July 

August  . . . 
September 
October  . . . 
November. 
December . 


1897. 
January... 
February  . 

March 

April 

May 

June 

July 

August 

September 
October  . . . 

November. 
December . . 


Highest  stage. 

Lowest  stage. 

Date. 

Gauge. 

Date. 

i Gauge. 

- 15  16 

5.4 

6-  8 

2.7 

29 

23.5 

18-19 

3.4 

1 

21.3 

21-23 

8.7 

15 

13 

29 

7.6 

20 

10.7 

2-  3 

7.3 

3 

14.5 

22 

7.2 

26 

18.8 

18 

5.8 

5 

16.8 

27 

5.2 

28 

14.3 

26 

4.5 

1 

9 

28 

3.5 

. 1 2 

3.6 

17-21 

2.8 

. 30  31 

3.9 

22 

2.6 

8 

6.7 

25-26 

3.1 

3 

9.2 

30-31 

3.5 

7 

19.4 

2 

3.4 

13 

10.2 

6 

5.5 

22 

20.9 

5 

6.6 

29 

14.9 

26 

6.9 

3 

17.8 

31 

6.8 

20 

10.3 

29-30 

5.3 

24 

5.8 

11-12 

4 

13 

9.2 

9 

3.4 

1 

3.9 

29-30 

2 

1 

2.0 

24-30 

1.2 

/ 1 & 
l 25-28 

} 1-i 

3-15 

1.2 

22 

64.9 

1-10 

61.3 

a May  have  been  lower.  Fiver  frozen,  Feb.  7-17 
this^auge  ga“g6  °n  ^ ^ Eo<*  Free  Eridg6'  EeadinS8  i,  om 


Locality  where  taken. 


Arkansas  River  discharge  observations. 

[Not  printed  in  previous  annual  reports.] 


Date. 


Little  Hock 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do . 

Do . 

Do 

Do . 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do I June  18,  ___ 

Dp j June  23, 1888 


Dec.  6, 1886 
Oct.  3, 1887 
Oct.  8, 1887 
Nov.  8,1887 
Nov.  12, 1887 
Dec.  7, 1887 
Jan.  2,  1888 
Jan.  13,1888 
Jan.  17,1888 
Feb.  4, 1888 
Mar.  6,1888 
Mar.  9,1888 
Mar.  28, 1888 
Apr.  9,1888 
Apr.  19, 1888 
Apr.  14, 1888 
Apr.  16, 1888 
Apr.  18, 1888 
Apr.  21, 1888 
Apr.  28, 1888 
May  2,1888 
May  3, 1888 
May  21, 1888 
May  24, 1888 
June  15, 1838 
June  16, 1888 


Gauge 

same 

date. 


2.8 

2.0 

1.7 

1.3 

1.2 

10.1 

2.9 

4.9 

5.3 

8.4 
9.3 

11.3 

14.0 

5.8 

13.4 

16.0 

16.5 
13.2 

8.2 

5.3 

17.0 

17.5 
16.8 

16.7 
14.9 

12.7 
9.6 

7.9 


Discharge 
per  second. 


Sq.  feet. 
3,365 
7,  501 
7, 332 
7,  234 
7, 132 
12, 180 
7,  832 
9,  055 
9,  200 
11,  403 

11,  983 
13,  869 

16,  038 
9,  337 

15,  610 
19, 010 
19,  845 
15, 451 

12,  416 
9,  427 

19,  845 
21,  063 
19,  845 
19, 480 

17,  480 
15, 120 
12,  000 
10, 815 


Cubic  feet. 

4,  3C5 
6,  601 

5,  279 
3,111 
2,  639 

38,  367 
7, 127 
14,  035 
14,  720 
33, 410 
37,  746 
48,  651 
65,  274 
19,  607 
62, 127 
92, 198 
98,  233 
65, 667 
34, 889 
16,  294 

98,  233 
105,  094 

99,  026 
92,  725 
71,  318 
52,  315 
31,920 
21,197  | 


Lowest  gauge  during 
year. 


Date. 


Nov.  2,  8, 1886 


Gauge. 


Nov.  21-23,1887 


Nov.  2-3, 1888 


1.1 


1.9 
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Locality  where  taken. 

Date. 

Gauge 

same 

date. 

Area. 

Discharge 
per  second. 

T/ittle  T?,noTr  

June  27, 1888 
Aug.  18, 1888 
Aug.  29, 1888 
Sept.  4,1888 
Oct.  12,1892 

15.5 

Sq.feet. 
18, 189 
7, 607 

Cubic  feet. 
86,  995 

Do 

2.6 

6,  618 

Do 

3.8 

8, 130 

6,  541 
55,  638 
3, 839 
3, 166 
2,  597 

Do 

12.4 

14,  050 

Pine  Bluff 

5.5 

2, 844 

Do 

Nov.  21, 1894 

2.4 

2,  350 

Little  Maumelle 

Nov.  23, 1894 
Oct.  12,  1897 
Oct.  19, 1897 

2.4 

1,  664 

Newtons  Pond 

1.8 

1,  438 
1, 124 

1,  522 
1, 837 
1, 160 

Sampl us  , . 

1.5 

Greathouse  Bend  ...... ... 

Oct.  20,1897 
Oct.  21,1897 

1.4 

1, 278 
1, 223 
1,231 
735 

PpI  p.h  pits 

1.4 

1, 195 

Do 

Oct.  22,1897 

1.3 

1, 190 

Pendletons 

Oct.  28,1897 
Oct.  30,1897 

1.2 

1, 787 

Do 

1.2 

794 

1, 775 

Lowest  gauge  during 
year. 

Date. 

Gauge. 

Oct.  14, 1892 

Nov.  26-29,  .1894 

5.4 

2.3 

Oct.  24-30,1897 
Nov.  3-15, 1897 

1.2 

1.2 

The  observations  made  in  1887  and  1888  were  made  by  Civil  Engineer  C.  E.  Taft 
for  the  geological  survey  of  the  State  of  Arkansas.  The  others  were  made  by  assist- 
ant engineers  employed  in  this  district.  The  gauge  referred  to  is  the  “Weather 
Bureau  gauge”  at  Little  Rock,  the  early  records  being  changed  to  correspond  with 
the  new  gauge,  established  December  1,  1897. 


x 3. 

IMPROVEMENT  OF  WHITE  RIVER,  ARKANSAS. 

On  page  1668,  Annual  Report  for  1896,  is  given  a statement  showing 
the  work  done  up  to  that  time,  and  on  page  1680  is  given  the  results 
obtained. 

OPERATIONS  DURING  THIS  FISCAL  YEAR. 

Snag  boat  Sheldon.— This  boat  was  employed  on  Black  River  until  the 
10th  of  August.  After  making  repairs  it  towed  the  dredge  Van  Frank 
to  Black  River  Shoal  on  September  2.  It  remained  with  the  dredge, 
being  used  as  a tender,  until  October  23.  When  not  towing  the  dredge 
or  getting  fuel  and  supplies  to  the  dredge,  the  snag  boat  snagged  the 
river  near  by.  From  October  23  to  December  24  it  worked  over  the 
river  below  Newport.  From  December  28  to  January  3 the  boat  was 
used  in  towing  the  Riverside  from  Cache  River  to  Newport.  It  lay 
here  until  in  March,  when  it  brought  the  dredge  from  Batesville.  Since 
then  nothing  has  been  done.  Three  hundred  and  thirty-three  snags 
were  removed,  265  trees  cut,  and  1 drift  broken  up  between  the  mouth 
of  the  river  and  Cross  Log  Shoal  (280  miles). 

Dredge  Van  Frank.— This  dredge  was  brought  out  of  Black  River  on 
the  10th  of  August  and  thoroughly  repaired.  On  September  2 it  was 
towed  to  Black  River  Shoal  and  began  working  on  the  shoals  of  Upper 
White  River.  Batesville  was  reached  on  December  17,  where  work  was 
suspended.  It  was  taken  to  Newport  March  14  and  laid  up  with  the 
rest  of  the  White  River  fleet.  The  river  was  low  all  the  time  the  dredge 
was  at  work,  and  navigation  in  Upper  White  River  was  closed.  The 
cuts  made  by  the  dredge  were  sufficient  to  give  a 3-foot  channel  for 
boats  35  feet  wide.  The  pools  above  the  shoals  were  lowered  from 
three-tenths  to  five-tenths  of  a foot,  the  amount  varying  with  the 
ENG  98 105 
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length  of  the  pool,  but  in  no  instance  was  this  lowering  sufficient  to 
develop  any  serious  shoals.  White  River  above  Jacksonport  has  been 
at  flood  stage  twice  since  the  close  of  work  and  has  not  yet  reached  a 
low  stage,  but  steamboatmen  state  that  the  cuts  appear  to  still  be  open 
and  no  tendency  to  fill  is  shown. 


Shoals  dug  over  by  dredge  Van  Frank,  Jacksonport,  Ark.,  to  Batesville,  Ark. 


Name  of  shoal. 


Length 
of  cut. 


Name  of  shoal. 


Length 
of  cut. 


Feet. 


Black  Biver 

Black  Island 

Upper  Black  Island 

Bock  Boat . . . 

Upper  Bock  Boat 

Cravens  Chute 

Upper  Cravens 

Walls  Lake.... 

Haggletooth 

No  name 

Do 

Blue  Wing 

Upper  Blue  Wing  ? 

Upper  Blue  Wing 

Pleasant  Island 

Head  of  Pleasant  Island. 

Oil  Trough 

Arnolds  Perry 


1, 056 
141 
75 
520 
177 
125 
47 
185 
669 
170 


259 

524 

153 

94 

640 

445 


Upper  Arnolds 

Lower  Cross  Log 

Middle  Cross  Log 

Upper  Cross  Log 

Prys 

Saffold 

Padgetts  Island 

Head  of  Padgetts  Island 

Magness  (5  shoals) 

Cato  (2  shoals) 

Wrights  Island 

Busseys  Perry  (2  shoals) . 
Butherfords  (3  shoals) . . . 

Goose  Neck 

Patty  Bread 


146 
406 
363 
330 
130 
1, 484 
525 
524 
1,  541 
627 
190 
1,  332 
606 
612 
585 


Total  length  dug 


15, 810 


Cache  River  allotment. — The  hand -propelled  snag  boat  Riverside  was 
towed  to  Cache  River  by  the  snag  boat  Sheldon  on  the  12th  of  August 
and  began  operations  the  next  day.  The  Riverside  had  a draft  of  11 
inches,  yet  shoal  water  bothered  after  the  first  mile  was  passed  and  it 
was  with  great  difficulty  that  the  boat  made  any  progress.  On  Septem- 
ber 8,  at  22  miles  up  the  river,  the  boat  could  go  no  farther  and  it  was 
temporarily  laid  up  there.  A camping  party  was  organized  and  began 
operations  at  Maberrys,  working  from  there  down  to  the  boat.  The 
party  then  went  back  to  Maberrys  and  worked  up  to  James  Ferry, 
where  work  was  suspended  on  December  4.  By  December  28  the  river 
rose  enough  to  allow  the  Riverside  to  be  taken  out  of  the  river.  The 
snag  boat  Sheldon  met  it  at  Clarendon  on  December  30  and  towed  it  to 
Newport,  arriving  there  January  3.  By  the  combined  operations  of 
the  Riverside  and  the  camping  party  1,078  snags  were  removed,  179 
trees  cut,  and  232  trees  deadened.  The  river  was  rendered  navigable 
by  rafts  at  a 3-foot  lower  stage.  Much  work  is  yet  needed. 

PLANT. 

Repairs. — No  extensive  repairs  were  made.  Many  minor  repairs 
were  made  to  the  dredge  and  to  the  snag  boat  Sheldon. 

Condemned. — Pile  Driver  No.  188,  Store  Boat  No.  188,  Barges  Nos. 
188,  293,  and  393,  and  old  hull  of  hand-propelled  snag  boat  Riverside . 

On  hand. — Snag  boat  Sheldon , condition  good ; dredge  Van  Frank , 
condition  good 5 hand  propelled  snag  boat  Riverside , condition  good; 
quarter  boat  Albany , condition  bad;  and  one  store  boat,  condition  bad; 

Sunk. — Barge  No.  493,  sunk  near  Jacksonport. 


CHANNEL. 

In  the  early  part  of  the  low-water  season,  before  the  snag  boat  reached 
the  lower  river,  the  greatest  depth  in  channel  was  not  available  because 
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of  snags.  During  this  time  30  inches  was  reported  at  Sibley  Chute, 
23  inches  at  Little  Island,  30  inches  at  Jerrods  Eeach.  Between  Jack- 
sonport  and  Batesville  18  inches  was  the  available  channel  depth 
before  the  dredging  was  done.  By  the  operations  of  the  snag  boat  the 
3-foot  channel  in  the  lower  river  was  restored,  and  by  the  dredging  it 


was  extended  to  Batesville. 

Money  statement . 

July  1, 1897,  balance  unexpended . $27, 494. 97 

June  30, 1898,  amount  expended  during  fiscal  year 17, 825. 52 

July  1, 1898,  balance  unexpended * 9, 669. 45 

July  1, 1898,  outstanding  liabilities 198. 75 

July  1, 1898,  balance  available 9, 470. 70 

( Amount  (estimated)  required  for  completion  of  existing  project „ 14, 815. 00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1900  14, 815. 00 
Submitted  in  compliance  with  requirements  of  sections  2 of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 


APPROPRIATIONS. 


Appropriations  for  this  river  have  been  partly  for  limited  reaches, 
partly  for  the  whole  river,  and  partly  for  this  river  in  combination  with 
others.  Of  the  distribution  of  the  expenditures  under  the  latter  appro- 
priations I am  unable  to  render  any  information. 

The  appropriations  for  this  river  separately,  and  for  reaches  of  it,  are 
as  follows: 


June  23, 1874  $50, 000.  00 

August  14, 1876 10,  000. 00 

March  3, 1879 10,000.00 

June  14, 1880  20,  000. 00 

June  14, 1880  5,  000.  00 

March  3, 1881 8,000.00 

August  2, 1882 6,  000.  00 

August  2, 1882 4,000.00 

July  5, 1884..... 35,000.00 

August  5, 1886 18,  000.  00 

August  11, 1888 25,  000.  00 

September  19, 1890 30,  000.  00 

July  13, 1892... 75,000.00 


August  18, 1894 $52,  000.  00 

June  3, 1896  22,  000.  00 


Total 370,000.00 

Expended  to  June  * 

30,1897 $342,727.25 

Less  sales  and  re- 
fundments   222.22 


Net  expenditure  to 

June  30,1897 342,505.03 


Unexpended  July  1, 1897  27, 494. 97 


COMMERCIAL  STATISTICS. 

No  steamboat  has  reported  navigating  the  river  above  Oakland  (423  miles  above 
the  mouth)  during  the  year  ending  Juue  1,  1898.  It  was  navigable  to  this  point 
December  20  to  January  1,  January  14  to  February  10,  and  from  March  1 to  the  close 
of  the  year.  Between  Batesville  and  Jacksonport  navigation  closed  about  the  mid- 
dle of  October  and  was  resumed  in  December.  Below  Jacksonport  navigation  con- 
tinued throughout  the  year. 


*$378.84  for  removing  obstructions  in  Cache  River,  $9,290.61  for  White  River 
project. 
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List  of  stern-wheel  boats  navigating  White  Biver,  Arkansas,  May  SI,  1897,  to  June  1, 1898. 


Name. 

Ton- 

nage. 

Draft  loaded. 

Between— 

Round 

trips. 

Passen- 

gers. 

Steamer. 

Barges. 

Ft.  In. 

Ft.  In. 

Black  Diamond 

18 

3 0 

3 6 

N ewport  and  J ohnsons 

20 

60 

A.  R.  Bragg 

163 

3 6 

Newport  and  Dooahont&s 

AO 

AO 

A.  Saltzman 

36 

3 6 

3 6 

Negro  Hill  and  Tndsnm'n, 

16 

OU 

0 

Emma 

6 

4 0 

3 0 

Devalls  Bluff  and  Des  Arc 

90 

F.  W.  Tucker 

145 

4 0 

Newport  and  Johnsons 

£AJ 

Oft 

1 Qf\ 

[Out  of  Clarendon 

oU 

12 

loU 

24 

Krata 

71 

3 2 

3 0 

< Out  of  Newport 

A 

A 

(.Newport  and  Johnsons 

7 

21 

jfary  F.  Cftrtor. ... 

50 

a a 

A • fl 

(Clarendon  to  Little  Red  River.. 

20 

O U 

4 U 

(Clarendon  to  Mississippi 

17 

70 

New  Mattie 

131 

5 0 

Memphis  and  points  on  lower  White 

31 

1, 159 

River. 

Ozark  Queen 

136 

3 0 

[Newport  and  Buffalo  City 

< Newport  a; nd  Syl  am  ore 

xl} 

185 

(Newport  and  Johnsons 

7 

40 

Portia 

50 

3 0 

4 0 

Clarendon  and  Devalls 

CO 

1 OA 

Rex 

144 

3 6 

3 6 

Devalls  Bluff  and  Des  Arc 

04 

1/17 

14U 

rtn 

Tycoon 

65 

3 0 

3 6 

Newport  and  Oakland  and  interme- 

14/ 

13 

009 

125 

diate  points. 

Classification  of  commerce  reported. 


1898. 

1897. 

1896. 

1895. 

1894. 

Value. 

Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

Cotton 

Cotton  seed 

Hides  and  skins 

Live  stock 

Lumber 

Staves  and  bolts 

Provisions 

Grain 

Square  timber 

$692, 480 
7,  823 
4,  575 
1,  600 
32,  690 
78,  380 
53, 440 
2,  670 
10,  956 
82,  076 
27,  623 
93,  000 
327,  700 

4, 328 
979 
61 
40 
6,538 
21, 184 
334 
267 
1, 660 
41, 038 
10,  231 
12,  400 
3, 277 

3, 860 
1,125 
87 
110 
2, 865 
9, 359 
4, 302 
974 
2, 840 
14,  215 
14, 690 
15, 810 
3,  725 

4, 693 

1,  098 

37 

102 

2,  078 
6,  829 
1,  748 

725 

4, 928 
6,  721 
90 
101 
4,619 
5,  203 
8,  005 
647 
2,  750 
23,  751 
13,  520 
2,080 
1,  344 

3, 968 
2,246 
20 
549 
5,461 
2,  772 
436 
557 

Saw  logs 

Railroad  ties 

Cedar 

Miscellaneous  freights 

Total  tons 

Total  value  (estimated) 

13, 188 
25, 125 
16, 800 
2,459 

21,644 

5,940 

2,  200 

$1, 415, 013 

102, 337 

73,  962 
$2,435,814 

74,  882 
$2,  056,  991 

73, 759 
$2,494,377 

45, 793 
$1,  043, 438 

COMMERCIAL  STATISTICS  OF  CACHE  RIVER,  A TRIBUTARY  TO  WHITE  RIVER. 

The  last  two  river  and  harbor  hills  have  carried  provision  that  some  of  the  money 
appropriated  for  improvement  of  White  River  may  be  expended  on  Cache  River. 
The  Cache  River  reports  having  been  dropped,  the  commercial  statistics  of  that 
stream  are  here  embodied  as  part  of  the  White  River  report.  The  snagging  opera- 
tions of  this  year  are  reported  as  making  rafting  possible  on  a stage  three  feet 
lower  than  that  required  before  the  work  was  done.  The  steamer  lolanthe,  6 tons, 
reports  making  14  trips  from  Maberry  to  the  Little  Rock  and  Memphis  Railway 
Bridge,  38  miles  below.  The  steamer  Emma  reports  making  seven  trips  from  Devalls 
Bluff  to  the  same  bridge. 


Classification  of  commerce  reported. 


1898. 

1897. 

1896. 

1895. 

Value. 

Tons. 

Tons. 

Tons. 

Tons. 

Saw  logs 

$14,  080 
270 
5,880 

7,040 
100 
1, 176 

12, 270 

7, 670 

12, 186 
417 

Railway  ties 

Lumber 

800 
940 
20, 980 

44 

Piling 

Staves  and  bolts 

4,957 
11, 448 

1,377 

500 

13,  034 

Miscellaneous  freights 

Total  tons 

10, 193 

34,  990 
$108,460 

20, 748 
$62,483 

12, 603 
$25, 494 

Total  value  (estimated) 

$36,  635 
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X 4. 

IMPROVEMENT  OF  BLACK  RIVER,  ARKANSAS  AND  MISSOURI. 

The  first  independent  appropriation  for  this  stream  was  made  by  act 
of  Congress  approved  June  14, 1880.  On  page  1686,  Annual  Report  for 
1896,  and  on  page  1975,  Annual  Report  for  1897,  is  given  the  work 
done  on  this  stream  since  then. 

OPERATIONS  THIS  FISCAL  YEAR. 

The  U.  S.  snag  boat  Henry  Sheldon  worked  over  the  river  below  the 
mouth  of  Current  River  in  July  and  August,  and  in  October  made  a 
patrol  trip  of  five  days  over  the  same  portion  of  the  stream.  One  hun- 
dred and  fifty-seven  snags  were  removed,  601  trees  cut,  and  3 small 
drifts  broken  up.  No  snagging  was  done  between  the  mouth  of  Current 
River  and  Poplar  Bluff. 

At  Julia  Dean  Bar . — A dredge  was  operated  at  this  place  for  five 
weeks  in  July  and  August.  The  solid  rock  bottom  was  uncovered,  but 
there  was  no  material  improvement  in  the  channel,  the  low- water  plane 
following  the  bottom  down.  To  maintain  a dead  low- water  channel  of 
3-foot  depth  at  this  place  it  will  be  necessary  to  excavate  it  from  solid 
rock.  To  do  this  it  is  estimated  that  $3,500  will  be  required,  which,  if 
appropriated,  should  be  in  addition  to  the  $8,000  that  can  be  profitably 
expended  for  maintenance  during  the  year  ending  June  30,  1900. 

Dam  at  head  of  Big  Island.— This  dam  was  begun  in  July  and  com- 
pleted August  13.  During  the  spring  high  water  it  was  undermined 
and  settled  until  the  crest  is  at  low  water.  This  locality  has  been  called 
“Head  of  Dan  River”  in  previous  annual  reports. 


CHANNEL. 


Below  the  mouth  of  Current  River,  Spring  River  Shoal  and  Julia 
Dean  Bar  control  the  draft  of  boats.  Ordinarily  boats  of  3-foot  draft 
can  be  taken  over  these  places  all  the  year,  but  at  extreme  low  water, 
such  as  occurred  this  year  and  in  May,  1895,  the  extreme  draft  is 
limited  to  2.3  feet.  I have  not  -been  able  to  inspect  this  stream  between 
the  mouth  of  Current  River  and  Big  Island.  It  is  reported  as  being  in 
need  of  snagging  up  to  Gillis  Bluff;  from  there  to  Poplar  Bluff  it  is  in 
better  condition  than  ever  before.  Below  the  mouth  of  Current  River 
the  improvement  obtained  in  fiscal  year  1897  has  been  preserved. 

Much  rafting  is  done  over  the  entire  length  of  this  stream,  and 
obstructions  accumulate  rapidly,  especially  in  the  upper  reaches.  That 
portion  of  it  between  the  mouth  of  Current  River  and  mouth  of  Dan 
River  has  not  received  the  attention  that  has  been  given  to  the  remain- 
ing portions,  partly  because  steamboats  do  not  attempt  to  run  regularly 
there  and  partly  because  the  appropriations  have  not  been  sufficient  to 
do  the  work.  I estimate  that  $400  a mile  will  thoroughly  snag  the  123 
miles  of  river  above  the  mouth  of  Current,  and  that  $8,000  will  be  required 
annually  for  maintaining  a clear  channel  from  White  River  to  Poplar 
Bluff,  Mo.,  269  miles. 

Money  statement. 


July  1, 1887,  balance  unexpended $5, 204. 84 

June  30, 1898,  amount  expended  during  fiscal  year 3,  958.  04 

July  1, 1898,  balance  unexpended 1,  246. 80 


'Amount  (estimated)  required  for  work  annually - 8, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

- 1900,  for  maintenance - 8,  000.00 

Submitted  in  compliance  with  requirements  of  sections  2 of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 
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APPROPRIATIONS. 


Appropriations  have  been  made  for  this  stream  separately  tinder  the 
head  of  “Improving  Black  River,  Missouri,”  and  “Improving  Black 
River,  Arkansas  and  Missouri,”  and  also  in  combination  with  other 
rivers.  Of  the  distribution  of  the  expenditures  under  the  latter  appro- 
priations, I have  no  information  to  present.  The  appropriations  for 
this  river,  separately,  are  as  follows: 


June  14,  1880 $15,000.00 

March  3, 1881 6,  000.  00 

August  2,  1882 10,  000. 00 

July  5,  1884 20,000.00 

August  5,  1886 5,  000. 00 

August  11,  1888 5,  000. 00 

August  11,  1888 1 7, 000. 00 


September  19,  1890  $5,  000. 00 

September  19,  1890  7,  000. 00 

July  13,  1892  5,000.00 

August  18,  1894 9, 500. 00 

June  3,  1896 8,000.00 


Total 102, 500. 00 


Expended  to  June  30,  1897  $10]  814. 04 

Less  sales  and  refundments ^ g^g’  gg 


Net  expenditure  to  June  30, 1897 


$97, 295. 16 


Unexpended  July  1, 1897 


5,204.84 


COMMERCIAL  STATISTICS. 

The  river  was  reported  navigable  all  the  year  between  Poplar  Bluff  and  Corning 
Mill  (62  miles),  by  boats  of  2-foot  draft.  Below  the  mouth  of  Current  River  the 
draft  during  low  water  was  limited  to  28  inches  at  Spring  River  Bar  and  Julia  Dean 
Shoal.  No  steamboat  reported  navigating  the  river  between  the  mouth  of  Current 
River  and  Coming  Mill,  during  the  year. 

The  through  packet  out  of  Newport  for  Johnsons  Landing,  on  Current  River,  is 
now  operated  during  the  cotton  season  only;  at  other  times  the  through  freights 
are  transferred  at  Black  Rock.  This  change  was  made  as  a business  convenience, 
when  the  several  lines  that  formerly  operated  on  this  river  and  on  White  and  Cur- 
rent rivers  were  consolidated  under  one  management. 

The  commerce  of  the  portion  of  Black  River  above  the  mouth  of  Current  River  is 
that  arising  solely  from  lumber  and  stave  industries,  and  most  of  it  is  rafted.  Below 
the  mouth  of  Current  River  plantation  products  and  supplies,  together  with  timber 
products,  make  up  the  commerce. 

List  of  stern-wheel  boats  engaged  in  navigating  Black  River , Arkansas  and  Missouri.  Mag 

Sly  1897,  to  June  1,  1898. 


Name. 

Ton- 

nage. 

Draft,  loaded. 

Between— 

Round 

trips. 

1 

Steam- 

er. 

Barges. 

Arthur 

A.  R.  Bragg 

Black  Diamond.... 

F.  W.  Tucker 

Krata 

Ozark  Queen 

Louise 

Tycoon 

14 

163 

18 

145 

71 

136 

27 

65 

Ft.  In. 
1 4 
3 6 

3 0 

4 0 

1 6 

3 0 
3 0 
3 0 

Ft.  In. 
3 6 

3 0 

4 0 
3 6 

Poplar  Bluff  and  Coming  Mill 

rNewport  and  Pocahontas 

\ Black  Rock  and  Johnsons 

r Black  Rock  and  Johnsons 

\Black  Rock  and  Newport 

/Blaek  Rock  and  Johnsons 

\ Black  Rock  and  Newport 

/ Black  Rock  and  Johnsons 

\Black  Rock  and  Newport.. 

Newport  and  Johnsons 

Towing  to  Poplar  Bluff. 

Towing  to  Newport 

<0 

40 

52 

40 

40 

72 

72 

14 

14 

7 

287 

(f) 

} 

} 

> 

gers. 


220 

60 

260 

120 

360 

42 

40 

150 
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1898. 

1897. 

1896. 

1895. 

1894. 

Value. 

Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

Cotton 

Cotton  seed 

Hides  and  skins  ...... •••■>» 

$178,  620 
9, 790 

2, 977 
1,  224 

2, 426 
1,319 
110 
125 
10,  646 
24, 995 
5,404 
194 

2, 181 
980 
60 
62 
12,  912 
5, 865 
1,010 
738 

1,473 
6,  320 
96 
57 

12,  840 
8, 171 
2,  694 
495 
437 
83,  931 
13, 441 
400 
1, 500 
578 

2,545 
1,524 
19 
59 
9,  710 
17, 412 
632 
372 
1,780 
39,  300 
12,  375 

Live  stock 

Lumber 

Stave*  and  bolts 

Provisions 

Grain 

120 
60,  835 
64,  271 
29,  440 
1,  620 

3 

12, 167 
17,  856 
i84 
lo2 

Saw  logs 

Railroad  ties 

135,  844 
23,  710 

67,  922 
8, 782 

58,  880 
4,  670 

76, 073 
7, 134 
2, 400 
1,  045 
818 

Square  timber 

Miscellaneous  freights 

Total  tons 

Total  value  (estimat- 
ed)   

10, 890 
273, 500 

1, 600 
2,  735 

1, 360 
1, 482 

1, 808 

788,  640 

115, 612 

111,  611 
$1, 704,  799 

111,  278 
$891, 437 

132, 433 
$1, 085,415 

87, 536 
$956,  982 

x5. 

IMPROVEMENT  OF  CURRENT  RIVER,  ARKANSAS  AND  MISSOURI. 

For  the  original  condition  of  this  stream  and  history  of  the  work  see 
page  1689,  Annual  .Report  of  the  Chief  of  Engineers  for  1896,  and  page 
1978,  Annual  Report  for  1897. 

OPERATIONS  THIS  FISCAL  TEAR. 

Owing  to  the  limited  amount  of  money  available,  work  was  neces- 
sarily confined  to  removing  the  most  dangerous  of  the  obstructions. 
In  July,  1897,  the  U.  S.  snag  boat  Henry  Sheldon  worked  over  the  river 
from  the  mouth  to  Little  Black  River  (32£  miles),  and  in  the  last  week 
in  October,  1897,  it  went  over  the  river  to  Schumachers  Ferry  (23£ 
miles).  One  hundred  and  sixty-three  snags  were  removed,  1,062  trees 
cut,  and  4 drifts  broken  up. 

Channel.— In  fiscal  year  1896  snagging  operations  were  carried  to  a 
point  11  miles  above  Doniphan,  Mo.,  and  the  following  were  the  availa- 
ble channel  depths  during  low  water:  Mouth  to  Johnsons  Landing,  3£ 
feet;  Johnsons  Landing  to  Little  Black  River,  2 feet;  Little  Black 
River  to  11  miles  above  Doniphan,  16  inches.  Since  then  no  snagging 
has  been  done  above  Little  Black  River,  and  the  channel  is  again 
obstructed  in  the  upper  reaches— especially  so  between  Little  Black 
River  and  Current  View. 

The  approved  project  contemplated  the  improvement  of  this  stream 
to  Vanburen,  Mo.,  a point  31  miles  above  the  upper  limit  of  work  done 
under  present  appropriation.  This  project  also  contemplated  the  con- 
traction of  water  widths  at  the  worst  shoals  by  wing  dams.  The  money 
expended  so  far  has  been  expended  altogether  in  removing  obstructions 
from  the  channel  and  in  cutting  overhanging  timber.  The  appropria- 
tion of  $2,000  in  act  of  June  3,  1896,  completes  the  amount  originally 
estimated  as  necessary  to  complete  the  project.  Every  rise  adds  new 
obstructions  to  this  stream,  and  it  will  require  about  $2,000  a year  to 
maintain  the  channel  already  opened  up. 

Money  statement . 


July  1,  1897,  balance  unexpended $2,  318. 52 

June  30,  1898,  amount  expended  during  fiscal  year 1, 157. 26 

J uly  1, 1898,  balance  unexpended - - 1, 161. 26 
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APPROPRIATIONS. 

for  t hi^in^co^Wi^io^ ^reamsmaThe  inde^e1^0^'8  **°D  S 
pnations  for  this  stream  are  as  follows : Th  lndePendeDt  aPPro- 

June  2 i872,  Current  River,  Missouri 

II 

Total 

Expended  to  June  30,  1897  17,  000.  00 

Less  refundments  . - $14,683.48 

2. 00 

Net  expenditures  to  June  30.  1897 

' 14,681.48 

Unexpended  July  1,  1897  - 

'*  * ■’* 2, 318.52 


COMMERCIAL  STATISTICS. 

Woffi  ‘sLCndmyeSrXeS?mee\0„H  °f  N7P°/*’  Ark-  PU~  this  stream 
the  commerce  is  handled by  Soats ra^no-  ^ySu^p011  ?“?  ^ 8 been 

v2£  A small  independent  steams? does  SSm“ 

List  of-  s“ei  steamboats  Arkn  and  ** 


Name. 

Ton- 

nage. 

Draft,  loaded. 

Steam- 

ers. 

Barges. 

A.  B.  Bragg 

163 

Ft.  In. 
3 6 

Ft.  In. 

Black  Diamond 

Krata 

18 

71 

3 0 

o O 

3 6 

Ozark  Queen 

Current  View 

136 

O 6 

3 0 

3 6 

c 

(?) 

(?) 

Between — 


^^a<do^°C^  an^  J ohnsons  Landing. . 

do 

Newport  and  Johnsons  ^Landing 

JN  o report  received 


Bound  Passen- 
trips.  gers. 


(?) 


(?) 


260 

120 

20 

15 


Classification  of  commerce  reported,  year  ending  May  SI. 


Articles. 

1898. 

1897. 

1896. 

1 1895. 

Estima- 
ted value. 

Tons. 

Tons. 

Tons. 

Tons. 

Cotton 

Cotton  seed 

$129, 920 
3, 160 
15,  240 
9,932 
440 

812 
395 
3,  048 
2,759 
44 

610 
800 
380 
920 
20 
2,  520 
10,  070 

719 
423 
292 
1,  375 
330 
200 
23, 730 
1, 667 
1,045 
86 

875 
550 
1,  026 
4,  225 
175 
540 
13, 479 
8,  333 
1,  500 
502 

Lumber 

Staves  and  bolts  ...  

Grain  

Provisions 

Bailroad  ties 

13,  624 
18,  084 
53,300 

31,  258 

5,  083 
2,740 

6,  278 

Square  timber 

Miscellaneous  freights  

1,360 

398 

Total  tons 

Total  value  (estimated) ' ‘ ' 

306,216  . 

52, 417 

17, 078 
$581, 528 

29,  867 
$227,  291 

31,  205 
$362, 447 
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IMPROYEMENT  OF  ST.  FRANCIS  RIVER,  ARKANSAS. 

For  statement  of  projects  and  previous  history  of  this  improvement, 
see  Annual  Report  of  Chief  of  Engineers  for  1896,  page  1692,  and  Report 
for  1897,  page  1980. 

OPERATIONS  THIS  FISCAL  YEAR. 

The  U.  S.  snag  boat  A.  B.  Johnson  lay  at  Madison,  Ark.,  until  Sep- 
tember 2,  when  it  started  for  the  lower  river,  to  be  used  in  making  sur- 
vey of  that  portion  of  the  stream.  The  boat  arrived  at  the  mouth  of 
L’Anguille  River  on  September  14,  and  the  survey,  which  was  sus- 
pended at  this  point  last  year,  was  continued.  The  survey  was  com- 
pleted on  the  12th  of  October  and  special  report  made  November  6, 
1897.  (See  House  Doc.  No.  125,  Fifty-fifth  Congress,  second  session.) 
After  the  completion  of  the  survey  the  Johnson  did  some  snagging,  but 
no  effort  was  made  to  do  thorough  work,  as  the  amount  of  funds  avail- 
able was  not  sufficient  to  warrant  it.  This  work  was  suspended  at 
Black  Fish  Cut-off,  October  30,  at  which  point  the  boat  lay  until  Janu- 
ary 21,  on  which  date  it  was  towed  to  Madison  by  the  chartered  steamer 
j Rosa,  Nothing  has  been  done  since  then.  One  hundred  and  nine 
snags  were  removed  and  792  trees  were  cut  by  the  boat. 

Channel. — The  basin  of  this  river  is  low  and  subject  to  overflow  from 
the  Mississippi  river.  Its  floods  and  its  navigable  stages  depend  upon 
those  of  that  river.  During  low  water  the  St.  Francis  River  is  not 
navigable  for  any  considerable  distance  in  any  portion  of  its  length. 
The  Johnson  has  a draft  of  only  12  inches,  but  it  had  to  be  pulled  over 
Cups  Crossing,  September  3;  over  Council  Bar,  September  7;  over 
Fords  Bar,  September  11 ; Highbanks  Crossing,  October  9;  Short  Bend 
Crossing,  October  14  and  15;  and  over  Fords  Bar,  October  25  and  26. 

Snagging  operations  have  lengthened  the  navigable  seasons  about 
two  months,  and  this  is  probably  the  limit  of  improvement  to  be  obtained 
by  this  method.  Below  Marked  Tree  the  river  is  in  good  condition 
when  at  4-foot  stage  or  over,  and  above  Marked  Tree  a fair  high-water 
channel  has  been  made  through  the  Sunk  Lands.  In  order  to  preserve 
the  improvement,  the  entire  distance  will  have  to  be  worked  over  from 
year  to  year,  removing  the  annual  accumulation  of  obstructions. 

Money  statement. 


July  1,  1897,  balance  unexpended $3,  217.  89 

June  30, 1898,  amount  expended  during  fiscal  year 2, 544. 00 


July  1,  1898,  balance  unexpended - 673.  89 

July  1,  1898,  outstanding  liabilities 45. 00 


July  1,  1898,  balance  available 628. 89 


Amount  (estimated)  required  for  work  annually - 8, 000. 00 

Amouut  that  can  be  profitably  expended  for  maintenance  in  fiscal  year 
ending  J une  30, 1900 - - - - 8,  000. 00 


I Submitted  in  compliance  with  requirements  of  sections  2 of  river  and 
[ harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

APPROPRIATIONS. 

The  earlier  examinations  and  the  earlier  operations  were  made  under 
appropriations  for  this  in  conjunction  with  other  rivers.  Of  the  expendi- 
tures under  these  appropriations  this  office  has  no  record. 
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The  separate  appropriations  are  as  follows : 

March  3,  1871 

June  14, 1880 

July  5,  1884 

August  5,  1886  . 

August  11,  1888  .i [ 

September  19,  1890 

August  18,  1894  

June  3,  1896 

Total 

Expended  to  June  30, 1897 

Less  refundment 

Net  expenditures  to  June  30,  1897 

Unexpended  July  1,  1897 

COMMERCIAL  STATISTICS. 


$10,  000. 

5,  000. 

12,  000. 

8,  000. 

4,  000. 

4,  000. 

* 83,  000. 00 

8,  000. 00 


134,  000.  00 


55,  782. 27 
.16 


55, 782. 11 


3, 217. 89 


o St.  Francis  River  basin  was  overflowed  by  the  Mississippi  River  flood  of  1897 
and  the  dmastrous  effect  of  this  is  shown  in  th^ommerc^  Th’ 

L^cIouXble  foraanaH  1897  als°had  a bad  effect  on  business  and  may 

Tuf  I f tS  ^ m the  decrease  m the  commerce  of  this  stream.  * 

of?h  T™  bBJlow  WittdiTree  -Tas  report.ed  navigable  from  December  to  the  cloBe 
the  yea”S  '*  ^ naVlgabIe  “ J“e’ 1897’ and  from  da™^ 

List  of  stern-wheel  boats  engaged  in  navigating  St.  Francis  Rivet',  Arkansas,  May  31  1897 

to  June  1,  1898.  ’ 


Fletcher 

Ike. 

Jim 

Memphis  ...» 

Rosa 

Valentine 

Ralph 

Ronnie 

Edwin 

Clarence  E.  Long 
Ora  Lee 


Ton- 

nage. 


Draft,  loaded. 


Steamer.  Barges 


Ft.  In. 

Ft.  In. 

8 

2 

0 

3 0 

66 

2 

0 

2 6 

13 

2 

6 

2 6 

110 

3 

0 

5 0 

50 

2 

6 

3 0 

17 

1 

10 

2 6 

98 

4 

6 

(?) 

(?) 

(?) 

(?)  (?) 

14 

1 

0 

3 0 

13 

2 

6 

3 0 

189 

5 

0 

Between— 


Black  Fish  Cut-off  and  Tyronza. . 

Short  trips  out  of  Lake  Oity 

Marked  Tree  and  Lake  City 

Towing  to  Memphis,  Tenn 

r Helena  and  Madison  

(Helena  and  Black  Fish  Cut-off... 

Helena  and  Raggio 

Memphis  and  Black  Fish  Cut-off! 

Ho  report  received 

do 


do 

do !.."” 


Classification  of  commerce  reported,  year  ending  May  31. 


Articles. 


Cotton 

Cotton  seed 

Hides 

Live  stock 

Provisions 

Grain 

Railroad  ties 

Saw  logs 

Staves  and  bolts 

Lumber 

Miscellaneous  freights. 


Total  tons 

Total  value  (estimated) . 


Round 

trips. 


13. 

(?) 


(?) 

(?> 

(?) 

(?) 


1898. 

1897. 

1896. 

1895. 

1894. 

Esti- 

mated 

value. 

Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

. $64, 320 

11,  280 
560 
25,  680 
16,  000 
7, 880 
3,  375 
19,  090 
24,  946 
11,  350 
53,  000 

402 

1,410 

8 

642 

100 

788 

1,  250 
9,  545 
6,  874 

2,  270 
530 

1,740 
5, 021 
20 
2, 570 
2, 535 
1, 650 
100 
58,  330 
14,  512 
10,  350 
520 

575 

731 

3 

300 
751 
280 
1,670 
51,  700 
5,  934 
5,  690 
106 

382 
1, 172 
10 
61 
271 
734 

22,  000 
7,  869 
4,  585 
1,  023 

125 

60 

2 

45 

52 

43 

12,  000 
5, 860 
1,  575 

1 

$237,  481 

23,  819 

97,  348 
$1, 117,  891 

67,  740 
$401, 457 

38, 107 
$321,  439 

19, 763 
$98,  375 

uotcu^-uvc  uuuuhuuu  uouars  oi  th 
by  the  Mississippi  Rixer  Commission. 
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IMPROYEMENT  OF  ST.  FRANCIS  RIVER,  MISSOURI. 

The  first  appropriation  for  this  stream  was  based  upon  report  printed 
in  the  Annual  Report  of  the  Chief  of  Engineers  for  1887,  page  1519. 

OPERATIONS  THIS  FISCAL  YEAR. 

No  improvement  work  was  done.  The  snag  boat  used  on  this  stream 
is  owned  by  the  appropriation  for  improving  Arkansas  River,  Arkansas. 
The  boat  became  unserviceable  last  fiscal  year.  It  was  cared  for  by  the 
appropriation  owning  it  until  March,  1898,  when  it  was  dismantled  and 
the  outfit  and  equipment  shipped  to  Little  Rock,  Ark. 

Channel.— I have  not  had  funds  or  plant  available  for  inspecting  this 
stream  since  the  last  report.  Steamboatmen  and  raffcmen  report  that 
it  is  filling  rapidly  with  sunken  logs  and  fallen  timber. 

Money  statement. 

July  1,  1897,  balance  unexpended #$59, 97 

July  1,  1898,  balance  unexpended . 97 

July  1,  1898,  outstanding  liabilities  (estimated) . 59. 97 

APPROPRIATIONS. 


This  reach  of  river  is  understood  not  to  have  been  included  in  the 
snagging  operations  under  the  early  appropriations  for  snagging  in 
Western  rivers.  Its  specific  appropriations  are  as  follows: 


August  11,  1888  

September  19,  1890 
August  18,  1894 


$5, 000. 00 
10,500. 00 
5,  000. 00 


Total 20,  50°- 00 

Expended  to  June  30, 1897 $23, 440.  03 

Less  sales - 3,  000. 00 


Net.  expenditures  to  June  30, 1897. 
Unexpended  July  1, 1897  . - 


20, 440. 03 
59. 97 


COMMERCIAL  STATISTICS. 

The  commerce  of  this  river  is  that  arising  solely  from  lumber  and  stave  industries. 
The  tonnage  reported  this  year  is  practically  the  same  as  that  reported  last  year. 
Four  small  steamboats  have  run  this  river  during  the  last  year.  One  of  them  did 
not  make  report  of  the  quantity  of  material  transported. 

The  river  was  reported  navigable  from  December,  1897,  to  June,  1898. 


List  of  stem-wheel  boats  engaged  in  navigating  St.  Francis  Fiver , Missouri,  May  31,  1897 , 

to  June  1,  1898. 


Name. 

Ton- 

nage. 

Loaded  draft. 

Between — 

Bound 

trips. 

Steamer. 

Barges. 

T71  PlnnoA 

51 

Ft.  In. 

/ 1\ 

Towing  to  Poplin 

(f) 

MjI  bianco 

25 

\ *) 

2 7 

\ •! 

3 0 

Ho  

42 

Milt  J anes. ........ 

O A rl 

2 6 

3 6 

Towing  to  St.  Francis 

(?) 

b.  A.  btroua ....... 

25 

1 8 

3 0 

Towing  to  Poplin ................... 

(?) 

jjoy 

* Balance  shown  in  Annual  Report  for  1897  was  in  error  56  cents.  Authority  for 
correction  contained  in  “request  for  remittance,”  office  Chief  of  Engineers,  August 
4, 1896,  file  mark  No.  6223. 
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Classification  of  commerce  reported. 


Articles. 

j 1898. 

1897. 

1896. 

1895. 

1894. 

Esti- 

mated 

value. 

Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

Lumber 

Staves  and  bolts 

Provisions 

Grain 

Miscellaneous  freights 

Spokes 

$13,  020 

6,  034 

7,  360 
830 

2, 500 

2,  604 
1,  676 
46 
83 
25 

1, 830 
7, 547 
10 
45 
49 

700 
9,  660 

2, 100 
17, 400 
4,  762 

3, 100 
7,106 
50 
11 
59 

3,  402 
20, 275 
6 

180 
160 
1, 901 
9, 882 

Saw  logs 

Piling 

Square  timber • 

31, 108 
6,  726 

15,  554 
1, 221 

11, 714 
927 
110 
1,074 

12,  obo 

Railroad  ties 

Total  tons l 

Total  value  (estimated) 

5,295 

1,961 

875 

$72.  873 

23, 170 

23, 306 
$75,  425 

35, 497 
$135,  029 

22,  326 
$79,  091 

35,  806 
$145, 118 

In  previous  years  the  greater  portion  of  the  commerce  of  this  stream  centered  at 
St.  Francis,  Ark. ; this  year  it  centered  at  Poplin,  Mo. 

This  river  is  crossed  near  Wappapello  by  the  Cape  Girardeau  and  Fort  Smith  Rail- 
way, at  Poplin  by  the  Poplar  Bluff  and  Cairo  Branch  of  the  St.  Louis,  Iron  Mountain 
and  Southern  Railway,  and  at  St.  Francis  by  the  St.  Louis  Southwestern  Railway. 


X 8. 

SURVEY  OF  ARKANSAS  RIVER  AT  DARDANELLE,  ARKANSAS. 

[Printed  in  House  Doc.  Ho.  106,  Fifty-fifth  Congress,  second  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 

Washington , D.  C.,  December  2,  1897. 

Sir  : The  river  and  harbor  act  of  June  3,  1896,  in  the  item  making 
an  appropriation  for  improving  Arkansas  Eiver,  Arkansas  and  Indian 
Territory,  provides : 

That  the  Secretary  of  War  may,  in  his  discretion,  cause  examinations  and  surveys 
to  be  made  at  or  near  * * * Dardanelle,  * * * to  determine  whether  or  nat, 
by  reason  of  dikes  or  other  Government  works,  any  part  of  the  harbors  or  river 
banks  m their  vicinity  have  been  so  injured  or  endangered  that  the  Government 
should  guard  against  or  remedy  the  same. 

The  survey  thus  provided  for  was  assigned  to  Capt.  W.  L.  Sibert, 
Corps  of  Engineers,  and  I have  now  the  honor  to  submit  the  accom- 
panying copy  of  report  of  October  26,  1897,  with  map,*  by  that  officer 
of  the  results.  Captain  Sibert  expresses  the  opinion  that  the  dikes 
constructed  by  the  United  States  above  the  town  of  Dardanelle  have 
not  so  injured  or  endangered  the  harbor  or  river  banks  in  their  vicinity 
that  the  Government  should  guard  against  and  remedy  the  same,  and 
he  therefore  recommends  that  the  bank  in  question  be  not  protected. 

In  forwardiug  the  local  officer’s  report,  Col.  Henry  M.  Eobert,  Corps 
of  Engineers,  division  engineer,  concurs  in  the  opinion  of  Captain 
Sibert  that  the  bank  in  question  should  not  be  protected  by  the  United 
States. 

Very  respectfully,  your  obedient  servant, 

John  M.  Wilson, 

Erig.  Gen.,  Chief  of  Engineers, 

Hon.  R#  -A.*  Al(tERj  jjm  8*  JLvywy* 

Secretary  of  War. 


*Not  reprinted.  Printed  in  House  Doc.  No.  106,  Fifty-fifth  Congress,  second 
session. 
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REPORT  OF  OAPT.  WM.  L.  SIBERT,  CORPS  OF  ENGINEERS. 

United  States  Engineer  Office, 

Little  Boclc , ArJe.,  October  26,  1897. 

General  : I have  the  honor  to  submit  the  follo  wing  report  on  survey 
of  Arkansas  River  at  Dardanelle,  Ark.,  as  provided  for  in  river  and 
harbor  act  of  June  3,  1896,  as  follows: 

The  Secretary  of  War  may,  in  his  discretion,  cause  examinations  and  surveys  to  be 
made  to  determine  whether  or  not,  by  reason  of  dikes  or  other  Government  works, 
any  part  of  the  harbors  or  river  banks  in  their  vicinity  have  been  so  injured  or 
endangered  that  the  Government  should  guard  against  or  remedy  the  same. 

The  only  caving  bank  in  the  vicinity  of  Dardanelle  is  on  the  Dar- 
danelle side  of  the  river;  commences  about  1,000  feet  below  Cox’s  whart 
and  extends  about  2 miles  down  the  river.  The  question  at  issue  is,  Do 
the  dikes  X,  built  in  1894,  and  Y,  built  in  1889,  and  the  paved  old 
steamboat  wharf  on  the  left  bank  above  the  town  of  Dardanelle,  paved 
in  1894,  cause  the  caving  of  the  bank  in  question  to  the  extent  contem- 
plated in  river  and  harbor  act  of  June  3, 1896? 

No  surveys  have  been  made  of  the  caving  bank,  so  far  as  I can  ascer- 
tain, since  1869  prior  to  that  submitted  herewith,  and  the  absolute  rate 
of  caving  before  and  after  the  construction  of  the  dikes  above  town  can 
not  be  determined.  If  the  absolute  rate  of  caving  were  known,  the 
varying  nature  of  the  material  composing  the  bank  caved  in  from  year 
to  year  would  still  be  an  unknown  quantity  in  the  discussion. 

On  March  23,  1894,  Capt.  Carl  F.  Palfrey  submitted  a report  to  the 
Chief  of  Engineers  concerning  the  caving  of  this  bank.  He  obtained  an 
approximate  bank  line  of  1 889  by  intersection  of  section  lines  with  this 
bank,  but  no  copy  of  the  sketch  submitted  can  be  found  in  this  office. 
However,  he  clearly  states  that  by  comparing  the  lines  of  1869, 
1889,  and  1894,  the  caving  is  shown  to  be  continuous  and  practically 
regular  ^ ^ ^ 

Besides  this  report  the  only  evidence  in  the  case  is  that  of  indivicl- 
uals  living  along  the  bank.  WEile  of  course  they  have  kept  no  record 
of  the  rate  of  caving,  those  questioned  stated  that  the  bank  had  been 
caving  all  the  time  for  the  last  twenty-five  years.  It  will  be  noticed  that 
the  head  of  the  bar  on  the  side  of  the  river  opposite  to  this  caving  bank 
is  composed  of  heavy  gravel.  This,  in  my  opinion,  has  been  very  mstru- 
umental  in  holding  the  channel  against  the  bank  in  question  since  1869. 

On  the  left  bank  it  will  be  seen  that  dikes  X and  Y and  the  protected 
old  steamboat  wharf  have  been  sufficient  to  practically  arrest  caving 
since  1894.  It  will  be  noticed  that  the  caving  of  this  bank  since  1869 
has  been  a slow  process.  This  bank  is  a heavy  loam  mixed  with  clay, 
and  had,  in  my  opinion,  nearly  reached  a shape  where  caving  would 
have  been  very  slight,  else  it  is  probable  that  the  low  dikes  with  their 
slight  bank  protection  would  not  have  stopped  the  erosion.  The  upper 
dike  is  built  to  a 6-foot  stage,  the  lower  to  a 7.5-foot  stage. 

The  old  steamboat  landing  is  not  a dike,  but  merely  a paved  slope, 
repaired  by  the  United  States  in  1894. 

In  my  opinion,  the  dikes  constructed  by  the  United  States  above  the 
town  of  Dardanelle  have  not  so  injured  or  endangered  the  harbor  or 
river  banks  in  their  vicinity  that  the  Government  should  guard  against 
or  remedy  the  same,  and  I would  therefore  respectfully  recommend 
that  the  bank  in  question  be  not  protected. 

Very  respectfully,  your  obedient  servant, 

Wm.  L.  Sibert, 

Brig.  Gen.  John  M.  Wilson,  Captain  of  Engineers. 

Chief  of  Engineers , U.  S.  A. 

(Through  the  Division  Engineer.) 
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[First  indorsement.] 

U.  S.  Engineer  Office, 
Southwest  Division, 

New  York,  October  30,  1897 . 

Respectfully  forwarded  to  the  Chief  of  Engineers,  United  States 
Army.  I concur  in  the  opinion  of  Captain  Sibert  that  the  bank  in 
question  should  not  be  protected  by  the  United  States. 

Henry  M.  Robert, 

Colonel,  Corps  of  Engineers,  Division  Engineer. 


Xg. 

SURVEY  Of  ST.  FRANCIS  RIVER,  ARKANSAS,  WITH  A VIEW  TO  AFFORD. 

UP  T0  WITTSBUEG>  AN»  TO  MARIANNA, 


[Printed  in  House  Doc.  No.  125,  Fifty-fifth  Congress,  second  session.] 


Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington , D.  0.,  December  1 , 1897. 

Sir:  I have  the  honor  to  submit  the  accompanying  report  of  Novem- 
ber  6, 1897,  with  maps,*  by  Capt.  W.  L.  Sibert,  Corps  of  Engineers,  upon 
the  results  of  a survey  of  St.  Francis  River,  Arkansas,  for  improvement 
by  locks  and  dams  to  give  slack-water  navigation  from  its  mouth  to 
Wittsburg,  and  to  Marianna  on  L’Auguille  (L’Anguille)  River,  its  tribu- 
tary, made  to  comply  with  requirements  of  the  river  and  harbor  act  of 
June  3,  1896. 

Captain  Sibert  presents  a plan  for  improvement  by  construction  of  an 
18-foot  lift  lock  and  fixed  dam  at  Rock  Bar  on  the  St.  Francis  to 
secure  slack  water  at  Marianna,  and  an  additional  lock  and  dam  with 
15-foot  lift  to  continue  slack  water  to  Wittsburg,  the  estimated  cost, 
including  dredging  at  the  mouth  and  contingencies,  being  $659,770,  but 
he  states  that  in  view  of  the  character  of  material  composing  the  banks 
and  bottom  of  the  Lower  St.  Francis  it  would  be  an  extremely  doubtful 
experiment  to  try  to  maintain  a fixed  dam  with  a lift  of  18  feet  at  Rock 
Bar,  and  that,  in  his  opinion,  it  is  impracticable  to  make  slack-water 
navigation  to  Marianna  on  L?Anguille  River. 

A second  plan,  eliminating  that  part  of  the  project  providing  for 
slack  water  to  Marianna,  is  proposed  by  Captain  Sibert  with  a view  to 
obtaining  3-foot  navigation  to  Wittsburg  at  low  water  by  construction 
of  three  locks  with  movable  dams,  the  estimated  cost  of  which,  including 
dredging  at  the  mouth  and  contingencies,  is  placed  at  $980,720. 

Captain  Sibert  further  states  that— 


A large  portion  of  the  St.  Francis  Valley  is  liable  to  overflow  by  the  Mississippi 
River,  which  fact  retards  its  development.  On  account  of  this  and  the  cost  of  the 
proposed  work  in  comparison  with  the  commerce  likely  to  be  developed,  I am  of 
the  opinion  that  the  river  is  not  worthy  of  improvement  by  locks  and  dams  at  the 
present  time. 

Yery  respectfully,  your  obedient  servant, 

John  M.  Wilson, 

Brig.  Gen.,  Chief  of  Engineers, 

„ „ , , U.  S.  Army. 

Hon.  R.  A.  Alger, 

Secretary  of  War. 


Not  reprinted.  Printed  in  House  Doc.  No.  125,  Fifty-fifth  Congress,  second  session. 
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REPORT  OF  CAPT.  WI.  L.  SIBERT,  CORPS  OF  ENGINEERS. 

United  States  Engineer  Office, 

Little  Boclc,  Ark.,  November  6,  1897. 

General:  I have  the  honor  to  submit  the  following  report  on  sur- 
vey of  St.  Francis  Eiver,  Arkansas,  made  with  a view  of  determining 
the  practicability  of  improving  the  river  by  locks  and  dams  to  give 
slack-water  navigation  from  its  mouth  to  Wittsburg,  and  to  Marianna, 
on  L’Anguille,  its  tributary,  as  provided  for  in  river  and  harbor  act 

of  June  3,  1896.  . ... 

This  survey  was  made  by  P.  E.  Van  Frank,  jr.,  assistant  engineer, 
whose  report  is  inclosed  herewith,  and  to  which  attention  is  invited  for 
details. 

The  following  tracings  are  inclosed: 

Tracing  of  map  allowing  meander  and  depths  from  mouth  to  mouth  of  L’Anguille. 

One  sheet  borings,  and  one  sheet  showing  profile  from  mouth  to  mouth  of  L An- 
guille. 

The  survey  gives  the  following  data : 

Difference  in  elevation  between  low  water  at  mouth  of  St.  Francis  and  low  water 


at  Marianna,  on  L’Anguille,  15.2  feet.  . , , 

Low-water  discharge  at  St.  Francis  near  mouth,  915  cubic  feet  per  second. 

Lo w- water  discharge  of  L; An guille,  65  cubic  feet  per  second. 

Low-water  discharge  of  St.  Francis  at  Madison,  Ark.,  gauge  0.2  feet,  505  cubic  feet 
per  second. 

The  above  low-water  discharges  are  the  low- water  discharges  for  this 
season  only.  ' 

In  considering  the  question  of  improving  this  stream  by  locks  and 
dams,  it  must  be  assumed  that  provision  will  be  made  for  removing 
annually  the  bar  at  its  mouth  by  dredging.  It  is  estimated  that  33,550 
cubic  yards,  approximately,  will  be  the  amount  of  dredging  annually. 
If  the  dredging  plant  in  use  on  the  Mississippi  Eiver  does  this  work, 
the  annual  cost  will  probably  not  exceed  $1,680. 

About  the  only  location  for  the  first  lock  of  a system  is  at  Eock  Bar. 
With  the  bar  at  the  mouth  of  St.  Francis  dredged  out,  it  is  assumed 
that  the  low-water  elevation  in  the  St.  Francis  at  the  foot  of  Eock  Bar 
will  be  practically  the  same  as  at  the  mouth,  consequently  a lock  located 
at  Eock  Bar  should  have  a lift  of  18  feet  to  give  a navigable  depth  of 
3 feet  to  Marianna,  on  L’Anguille  Eiver.  The  low  water  discharge 
of  L’Anguille  Eiver  being  only  65  cubic  feet  per  second,  a pool  in  that 
stream  sufficient  for  navigation  could  not  be  maintained  by  a dam 
across  the  stream  itself,  hence  the  only  way  to  provide  slack  water  at 
Marianna  is  to  make  the  dam  at  Eock  Bar  of  sufficient  height  for  St. 
Francis  Eiver  water  to  form  the  pool  to  Marianna,  viz,  18  feet. 

A lift  of  18  feet  is  greater  than  that  usually  adopted  in  the  canali- 
zation of  streams  in  this  country,  although  there  are  a few  instances 
where  such  a lift  has  been  adopted. 

A dam  with  a lift  of  18  feet  at  Eock  Bar  being  the  only  way  to  give 
slack  water  to  Marianna,  the  next  point  for  consideration  is,  shall  the 
dam  be  fixed  or  movable. 

While  the  St.  Francis  Eiver  itself  carries  very  little  silt,  due  to  the 
fact  that  the  Sunk  Lands  act  as  a settling  basin  for  the  water  coming 
from  the  hills  of  Missouri,  the  Mississippi  Eiver  water,  during  over- 
flows, entering  the  St.  Francis  Basin,  carries  with  it  some  of  its  silt. 
The  amount  of  this  silt  would  be  a difficult  point  to  determine.  If  the 
Mississippi  water  at  Eock  Bar  were  always  backwater,  no  fear  of  hurtful 
deposit  need  be  entertained  above  a fixed  dam  at  that  place. 
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o?01,  0harles  Suter,  Corps  of  Engineers,  in  his  report  of  May  6, 
1894,  concerning  the  probability  of  the  Mississippi  River  cutting 
through  the  space  dividing  it  from  the  St.  Francis  in  the  vicinity  of 
Walnut  Bend,  Ark.,  states  concerning  the  St.  Francis  that:  “Its  level 
at  the  lower  end,  therefore,  depends  very  largely  on  backwater  from  the 
Mississippi,  except  when  heavy  rains  are  running  off  or  when  the  over- 
flow water  reaches  its  channel  from  the  Mississippi  at  points  below  New 
Madrid.  At  such  times  it  may  be  higher  than  the  trunk  stream  and 
discharge  into  it  over  the  intervening  bank.” 

When  the  level  of  the  St.  Francis  water  surface,  at  or  near  its  mouth 
is  equal  to  or  higher  than  the  level  of  the  water  surface  in  the  Missis- 
sippi during  floods,  the  consequent  current  in  the  lower  St.  Francis 
would  be  checked  by  a fixed  dam  at  Rock  Bar  and  cause  a filling  of  the 
pool  with  Mississippi  River  sand,  etc.,  to  some  extent  at  least.  This 
condition  does  exist  at  times,  and  the  deposit  during  these  times  would 
not  be  removed  by  subsequent  rises  with  a fixed  dam  in  the  river.  The 
following  observed  facts  concerning  the  movement  of  sand  in  this  stream 

are  quoted  in  this  connection  from  Mr. Van  Frank’s  report: 

**  kead  of  ESg  Bar  and  continuing  three-fourths  of  the  way  down 
it,  there  was,  m September  and  October  of  this  year,  a succession  of  sand  ridges 
which  were  evidently  sand  waves  when  the  river  was  at  high  stages.  These  ridges 
have  the  steep  slope  on  the  downstream  side,  showing  they  were  made  by  the  St. 
Francis  River  current.  These  ridges  near  the  water  are  as  high  as  4 and  5 feet  above 
the  intervening  hollows  ; going  back  from  the  water  this  difference  decreases  until 
a 20  or  22  foot  stage  is  reached,  where  the  bar  is  smooth.  On  the  lower  quarter  of 
the  bar  these  sand  waves  do  not  appear  and  the  bar  has  grass  growing  on  it  to  as 
low  as  a 15-foot  stage.  Farther  upstream  on  this  same  bar  grass  is  found  in  many 
of  the  hollows  between  the  sand  ridges,  showing  that  these  ridges  were  made  during 
the  last  high  water.  On  the  bar  above  Egg  Bar  the  sand  ridges  are  not  so  high,  and 
on  the  little  bar  1-J  miles  above  the  mouth  of  river  they  are  small. 

The  left  bar  in  Madison  Bend  shows  large  sand  deposits  made  lately,  the  sand  ridges 
being  6 to  7 feet  high.  On  the  low  bar  1 mile  above  Madison  the  sand  ridges  are 
from  1 to  21  feet  high.  These  references  show  that  there  is  at  times  enough  sediment 
brought  into  the  river  to  affect  it  locally.  ' 

The  condition  described  on  the  above  bars  is  considered  typical. 

The  height  of  these  sand  waves  indicates  a considerable  movement  of 
sand,  and  it  is  probable  that  in  a few  years  the  upper  eb  1 of  the  pool 
would  be  filled  to  such  an  extent  as  to  destroy  its  efficiency. 

The  banks  of  the  Lower  St.  Francis  are  what  are  ordinarily  termed 
sliding  banks  and  are  composed  of  alternate  layers  of  sand  and  mud. 
The  bottom  is  composed  of  alternate  layers  of  sand  and  mud  to  a depth 
of  about  24  feet,  where  a compact  gravel  is  found  of  varying  thickness. 
With  this  character  of  material  composing  the  banks  and  bottom,  it 
would  be,  in  my  opinion,  an  extremely  doubtful  experiment  to  try  to 
maintain  a fixed  dam  with  a lift  of  18  feet  at  Rock  Bar. 

Assuming  it  possible  to  build  and  maintain  such  a dam,  it  would 
require  an  additional  lock  and  dam  with  a lift  of  15  feet  to  provide 
slack  water  to  Wittsburg. 


Estimate  for  lochs  and  fixed  dams,  from  the  mouth  to  Marianna  and  Wittsburg. 


One  lock, 
18-foot 
lift. 

One  lock, 
15-foot 
lift. 

$150,  285 
a 114,  975 
21,  700 
1,500 
12,  000 

$127, 375 
6 85,  725 
19,  400 
1,500 
12,  000 

Abutment 

Detail  survey 

Lock  houses  and  grounds  

Total 

300, 460 

246,  000 

a 750  feet.  & <575  feet. 
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Dredging  at  mouth - $1,  680 

Lock  and  fixed  dam  (18  foot  lift) 300, 460 

Lock  and  fixed  dam  (15-foot  lift) - 246,  000 

Contingencies Ill,  630 


Total - 659, 770 


While  this  estimate  is  submitted,  it  is  my  opinion  that  the  plan  is 
impracticable.  Assuming  it  so,  the  only  alternative  for  providing  slack 
water  at  Marianna  is  a movable  dam  with  lift  of  18  feet  at  Rock  Bar. 

Assume  such  a dam  with  a navigable  pass  160  feet  wide,  one  weir  160 
feet  long  with  movable  parts  10  feet  high  and  one  160  feet  long  with 
movable  parts  8 feet  high,  and  the  remainder  of  the  river  closed  with 
fixed  dam,  and  compare  the  leakage  reduced  by  covers  as  much  as 
practicable  with  the  recorded  leakage  through  Dam  No.  5,  Great 
Kanawha  River,  and  it  is  seen  that  it  would  require  a low  water  dis- 
charge of  about  1,650  cubic  feet  per  second  to  supply  the  leakage, 
while  the  low  water  discharge  of  the  river  is  915  cubic  feet  per  second. 

It  is  therefore  concluded  that  it  is  impracticable  to  make  slack-water 
navigation  to  Marianna  on  L’Anguille  River. 

With  the  part  of  project  providing  for  slack-water  navigation  to 
Marianna  eliminated,  the  next  question  is  the  practicability  of  provid- 
ing slack  water  to  Wittsburg. 

To  provide  3-foot  navigation  to  Wittsburg  at  low  water  it  will  be 
necessary  to  overcome  a difference  in  elevation  of  33  feet  by  locks  and 
dams.  This  would  require  three  locks,  with  movable  dams,  with  lifts 
of  about  11  feet  each,  fixed  dams  being  eliminated  for  reasons  given 
above. 

The  distance  from  the  mouth  of  St.  Francis  to  Wittsburg  is  about 
99  miles. 

Estimate  for  locks  with  movable  dams  giving  slack  water  to  Wittsburg,  Ark. 

LOCK  AND  DAM  NO.  1. 


[Lock  36  "by  18o.J  Dam  consists  of  four  parts,  viz,  one  pass  (with  12-foot  needles)  and  pier  160 
feet;  one  weir  (with  8-foot  needles)  and  pier  160  feet;  one  weir  (with  5-foot  needles)  and  pier  160 
feet,  and  270  linear  feet  of  fixed  dam.  Estimated  leakage,  735  cubic  feet  per  second.  Low-water 
discharge,  915  cubic  feet  per  second.] 

j Estimate. 


Lock $104, 465 

Pass 43,  410 

8- foot  weir 40, 135 

5-foot  weir 43,  715 

Fixed  dam 27,  270 

Abutment 17, 120 

Detail  survey 1, 500 

Lock  houses  and  grounds 12, 000 


289,  615 

Contingencies,  20  per  cent 57,922 


Total 

EN&  98 106 


347, 537 =$347, 540 
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LOCK  AND  DAM  NO.  2. 

[Lock  36  by  180.  Dam  of  four  parts,  viz,  one  pass  (with  12-foot  needles)  and  pier  160  feet;  one  weir 
(with  8-foot  needles)  and  pier  135  feet;  one  weir  (with  5-foot  needles)  and  pier  135  feet,  and  220  feet  of 
fixed  dam.  Total  length  of  dam,  650  feet.  Estimated  leakage,  670  cubic  feet  per  second.  Low-water 
discharge,  710  cubic  feet  per  second— mean  of  discharge  at  mouth  and  Madison.] 

Estimate. 


Lock $104, 465 

Pass 43,410 

8-foot  weir 36,115 

5-foot  weir 39, 280 

Fixed  dam 22, 220 

Abutment 17, 120 

Detail  survey * 1,  500 


Lock  bouses  and  grounds 12,  000 


Contingencies,  20  per  cent 


276, 110 
55,  222 


Total 


331, 332 =$331, 330 


LOCK  AND  DAM  NO.  3. 

[Lock  36  by  180.  Dam  of  three  parts,  viz,  one  pass  (with  12-foot  needles)  and  pier  134  feet;  one 
weir  (with  5-ioot  needles)  and  pier  210  feet,  and  206  feet  of  fixed  dam.  Total  length  of  dam,  550  feet. 
Estimated  leakage,  505  cubic  feet  per  second.  Low-water  discharge,  505  cubic  feet  per  second.] 

Estimate. 


Lock $104, 465 

Pass - - 35,  960 

5-foot  weir 58,  285 

Fixed  dam 20, 810 

Abutment 17, 120 

Detail  survey 1, 500 

Lock  bouses  and  grounds 12, 000 


250, 140 

Contingencies,  20  per  cent 50, 028 

Total - 300, 168=$300, 170 

For  slack  water  from  mouth  to  Wittsburg  by  lochs  and  dams. 

Dredging  at  moutb  (33,550  cubic  yards,  at  5 cents) $1, 680 

Lock  and  Dam  No.  1 347,  540 

Lock  and  Dam  No.  2 331,  330 

Lock  and  Dam  No.  3 300, 170 

Total - 980,720 


Within  the  year  ending  May  31,  1897,  there  was  4-foot  navigation 
for  seven  months  to  Wittsburg,  and  the  following  was  the  reported 
commerce : 


Articles. 

Ton3. 

Value. 

Cotton  and  cotton  seed. 

2, 975 
1,110 
5, 100 
1,125 
14,  330 

$108, 720 
45, 100 
20,  090 
118,  200 
28,  660 

Iiiv©  stock  and  lndos 

Lumber  staves  And  railroad  tics 

Q-rain,  provisions,  And  mis  coll  Ancons 

Sq,w  lop's  

Total  

24, 640 

320,  770 

The  actual  commerce  carried  on  a stream  is  often  no  measure  of  the 
benefit  done  a community  by  that  stream.  The  stream  should  be  cred- 
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ited  with  the  reductions  that  it  causes  railroads  to  make  in  freight 
rates 

It  should  be  noted  that  19,430  tons  of  the  24,640  tons  reported  com- 
merce is  some  form  of  timber,  an  industry  that  will  after  a time  decrease. 

The  time  of  year  when  there  is  no  water  in  the  river  is  the  time  when 
the  principal  agricultural  product  of  the  St.  Francis  Valley,  viz,  cotton, 
is  marketed. 

A large  portion  of  the  St.  Francis  Valley  is  liable  to  overflow  by  the 
Mississippi  River,  which  fact  retards  its  development.  On  account  of 
this  and  the  cost  of  the  proposed  work  in  comparison  with  the  com- 
merce likely  to  be  developed,  I am  of  the  opinion  that  the  river  is  not 
worthy  of  improvement  by  locks  and  dams  at  the  present  time. 

Very  respectfully,  your  obedient  servant, 

Wm.  L.  Sibert, 

Captain  of  Engineers, 

Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers,  U,  S.  A, 


REPORT  OP  MR.  P.  R.  VAN  FRANK,  JR.,  ASSISTANT  ENGINEER. 

Little  Rock,  Ark.,  November  6, 1897. 

Captain:  I have  the  honor  of  reporting  the  completion  of  survey  of  St.  Francis 
River,  Arkansas,  to  determine  the  practicability  of  improving  this  river  by  locks 
and  dams,  to  give  slack- water  navigation  from  its  mouth  to  Wittsburg  and  to 
Marianna,  on  L’Anguille  River,  its  tributary.  The  work  done  was  that  of  connecting 
low-water  marks  at  Wittsburg,  Madison,  Marianna,  and  the  mouth  of  St.  Francis 
River  by  a duplicate  line  of  Wye  levels;  taking  soundings  from  the  mouth  of  St. 
Francis  River  to  the  mouth  of  L’Anguille  River,  and  making  a few  borings  at  the 
first  two  shoals  above  the  mouth  of  St.  Francis  River.  The  levels  connecting  low- 
water  marks  at  Wittsburg,  Madison,  and  Marianna  were  run  in  November  and 
December  of  1896.  They  did  not  follow  the  river,  but  went  over  the  wagon  roads 
and  the  railroads  connecting  the  places  mentioned.  The  rest  of  the  work  was  done 
in  September  and  October  of  this  year.  The  borings  were  made  with  water  jet  and 
driven  pipe.  The  drivepipe  used  was  1£  inches;  the  jet  pipe  was  one-half  inch. 
The  drivepipe  was  not  large  enough  for  work  in  the  compact  gravel  at  head  of 
Browns  Bend.  For  this  class  of  work  2^-inch  pipe  should  be  used  until  it  refuses  to 
go , then  l^-inch  pipe  can  be  driven  inside  of  it  after  a hole  is  drilled  or  jetted  ahead. 

From  the  levels  the  following  elevations  are  obtained: 


Feet. 

Low  water  at  Wittsburg 191. 5 

Low  water  at  Madison 186. 2 

Low  water  at  Marianna 176. 7 

Traditional  low  water  at  mouth  of  U Anguille 165. 3 

Bottom  of  river  at  High  Banks  Crossing  (October  6,  1897) 166. 2 

Bottom  of  river  at  Rock  Bar  (September  27, 1897) 163. 0 

Low  water  at  mouth  of  St.  Francis  River 161. 5 


The  elevations  given  refer  to  Cairo  datum,  13.13  feet  having  been  added  to  the 
elevation  given  in  Annaul  Report  Chief  of  Engineers,  Part  VI,  page  2548,  for  eleva- 
tion of  T.  B.  M.  No.  129,  on  which  these  levels  closed.  The  elevation  of  low  water 
at  mouth  of  St.  Francis  is  approximated  from  gauge  readings  on  the  Mhoon  and 
Helena  gauges. 

The  first  bar  to  obstruct  low- water  navigation  in  the  St.  Francis  River  lies  directly 
in  its  mouth.  The  situation  of  it  prohibits  the  building  of  lock  and  dam  to  give 
slack-water  navigation  over  it.  This  bar  is  a mud  and  sand  deposit  from  the  Missis- 
sippi River,  through  which  the  St.  Francis  forces  a narrow  channel  with  steep  slope. 
On  September  24  the  fall  at  this  place  was  1.6  feet;  the  channel  width  in  narrowest 
place  was  100  feet;  the  channel  depth  was  2 feet  over  two  reefs.  In  the  line  of  the 
channel,  at  depth  of  4 to  6 feet  below  the  bottom,  sand  is  found  under  the  mud. 

This  bar  can  be  dredged  to  the  required  depth  and  width  for  low-water  navigation 
without  any  injury  to  the  channel  between  the  mouth  and  Rock  Bar,  which  is  5£ 
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mHcs  up  the  river  at  Blue  Point  Landing.  During  low  water  of  1895, 18  inches  was 
the  depth  m the  channel  over  Rock  Bar.  It  is  a gravel  ridge  that  conies  out  of  the 
left  bank  one-half  mile  above  the  landing  and  goes  into  the  right  bank  one-fifth  of 
a mile  below  it.  The  lowest  point  in  this  ridge  is  1*  feet  higher  than  low  water  at 
the  mouth  of  the  river. 

The  next  shoal  is  at  High  Banks  Crossing.  This  is  sand.  There  are  no  shoals 
between  High  Banks  Crossing  and  the  mouth  of  L’Anguille  River. 

Borings  were  made  near  Rock  Bar  and  near  High  Banks  Crossing.  Seven  borings 
were  made  at  the  first-named  place.  Four  of  these  made  close  to  it  show  sand  river 
mud,  and  sand  and  gravel  in  alternating  layers  to  a depth  of  20  to  24  feet  below  low 
water.  At  this  depth  is  a bed  of  compact  gravel  varying  in  thickness  from  1 foot  to 
over  3 feet.  Under  this  gravel  in  boring  No.  5 for  a depth  of  more  than  74  feet  is  a 
blue  clay  free  from  grit  and  of  putty-like  consistency.  Above  the  comnact  gravel 
the  firm  blue  mud  varies  from  12  feet  to  1 foot.  8 

There  is  at  some  places  only  one  layer  of  it;  at  others  there  are  as  many  as  four 
layers.  Ihe  depths  to  this  mud  and  distances  between  layers  are  very  irregular. 
^ be  sand  strata  vary  in  thickness  from  one-half  foot  to  11  feet.  Two  borings  (900  to 
1,100  feet  downstream  from  the  others)  show  compact  gravel  at  21  to  22  feet  below 
Low  water;  thickness  of  layers  from  three-fourths  of  a foot  to  one-fourth  of  a foot 
ihe  blue  clay  is  found  at  24  to  26  feet  below  low  water.  Thickness  of  blue  clay  is 
unknown.  Boring  No.  7 went  into  it  10  feet.  Boring  No.  4 is  not  shown  on  the  sheet 
of  borings.  In  this  one,  at  a depth  of  12±  feet,  a sound  oak  log  was  found.  In  boring 
No.  6,  at  21.9  feet,  wood  was  found.  This,  apparently,  is  sunken  driftwood,  as  the 
discharge  from  the  pipe  brought  up  pieces  of  twigs  and  one  cockleburr.  Three  borings 
were  made  near  High  Banks  Crossing.  About  the  only  difference  between  the  nature 
of  the  river  bed  here  and  near  Rock  Bar  was  the  absence  of  the  compact  gravel.  Firm 
blue  clay  was  reached  at  depths  varying  from  24  feet  below  low  water  to  34  feet 
below. 


The  banks  of  St.  Francis  River  below  the  mouth  of  L’Anguille  are  high,  with  very 
few  swales  or  low  places.  They  average  about  40  feet  above  St.  Francis  River  ordi- 
nary low  water.  They  are  of  blue  clay  and  sand  in  alternating  layers.  Thickness  of 
layers  is  very  irregular;  sometimes  the  bank  is  nearly  all  clay,  at  others  nearly  all 
sand.  Only  at  one  place  was  any  gravel  noticed,  and  this  was  in  the  left  bank  where 
the  gravel  ridge  before  mentioned  comes  out  of  the  bank.  At  the  foot  of  High 
Banks  Bend  is  a small,  low  gravel  bar  lying  along  the  right  bank.  Slipping  banks 
are  numerous.  They  are,  with  very  few  exceptions,  present  on  either  side  of  the 
river  and  frequently  on  both  sides.  The  slipping  is  caused  by  the  sand  moving  from 
between  the  layers  of  clay.  The  whole  country  is  apparently  saturated  with  water 
during  overflow  stages  of  the  Mississippi,  and  this  ground  water,  flowing  back  to 
the  river  when  it  is  low,  moves  the  sand.  There  is  not  much  difference  on  either 
side  of  the  river  in  the  amount  of  water  thus  coming  in.  In  different  localities  the 
quantity  will  vary  from  just  enough  to  moisten  the  bank  to  streams  half  the  size  of 
one  s wrist.  The  left  bank  of  the  river  in  vicinity  of  Blue  Point  Landing,  excepting 
the  point  proper,  is  one  of  the  banks  that  is  principally  sand  and  does  not  show  any 
tendency  to  slip.  It  would  be  eroded  easily  by  any  current.  The  point  proper  is 
clay  and  has  slipped  some  this  year.  The  right  bank  opposite  and  below  the  bar  is 
clay  and  sand.  A considerable  quantity  of  water  seeps  out  of  this  bank,  and  it  did 
a little  slipping  while  the  borings  were  being  made  in  this  vicinity.  The  bars  in 
this  river  do  not  change  rapidly  and,  excepting  those  banks  held  by  the  bars,  I do 
not  remember  of  seeing  a bank  below  the  mouth  of  L’Auguille  River  that  does  not 
show  signs  of  slipping  now  or  of  having  slipped  at  some  past  date. 

The  St.  Francis  River  is  not  a silt-bearing  stream,  but  some  sand  is  brought  into 
it  by  the  Mississippi  flood  waters.  Between  Blue  Point  Landing  and  the  mouth  of 
L'Anguille  there  are  two  sand  bars,  one  (the  lower  one)  known  as  Egg  Bar,  the  other 
name,  if  any,  unknown.  High  Banks  Crossing  is  the  sand  ridge  connecting  these 
bars.  Beginning  at  the  head  of  Egg  Bar  and  continuing  three-fourths  of  the  way 
down  it,  there  was,  in  September  and  October  of  this  year,  a succession  of  sand 
ridges,  which  were  evidently  sand  waves  when  the  river  was  at  high  stages.  These 
ridges  have  the  steep  slope  on  the  downstream  side,  showing  they  were  made  by  the 
St.  Francis  River  current.  These  ridges  near  the  water  are  as  high  as  4 and  5 feet 
above  the  intervening  hollows.  Going  back  from  the  water  this  difference  decreases 
until  a 20  or  22  foot  stage  is  reached,  where  the  bar  is  smooth.  On  the  lower  quarter 
of  the  bar  these  sand  waves  do  not  appear  and  the  bar  has  grass  growing  on  it  to  as 
low  as  a 15-foot  stage.  Farther  upstream  on  this  same  bar  grass  is  found  in  many 
of  the  hollows  between  the  sand  ridges,  showing  that  these  ridges  were  made  during 
the  last  high  water.  On  the  bar  above  Egg  Bar  the  sand  ridges  are  not  so  high,  and 
on  the  little  bar  miles  above  the  mouth  of  the  river  they  are  small. 

High  Banks  Crossing  and  the  foot  of  High  Banks  Bend  were  in  bad  shape.  The 
difference  between  elevations  of  water  surface  in  High  Banks  Bend  and  Egg  Bar 
Bend  was  2 feet  October  9,  1897.  In  the  foot  of  High  Banks  Bend  was  one  rolling 
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sand  reef  and  on  the  crossing  were  two.  Over  the  lower  reef  the  water  depth  was 
only  12  inches.  The  overseer  on  the  United  States  snag  boat  A.  B.  Johnson  stated 
that  he  found  less  water  on  the  crossings  between  Madison  and  the  mouth  of 
L’Anguille  in  September  of  this  year  than  he  found  in  the  fall  of  1894,  when  the 
Madison  gauge  read  1.6  feet  lower.  He  found  many  of  the  bends  had  as  little  chan- 
nel depths  as  the  crossings  below.  The  left  bar  in  Madison  Bend  shows  large  sand 
deposits  made  lately,  the  sand  ridges  being  6 to  7 feet  high.  On  the  low  bar  1 mile 
above  Madison  the  sand  ridges  are  from  1 to  2\  feet  high.  These  references  show 
that  there  is  at  times  enough  sediment  brought  into  the  river  to  affect  it  locally. 
Whether  or  not  this  occurs  during  each  overflow  season  I can  not  say.  How  much 
of  this  sediment,  if  any,  is  taken  into  the  Mississippi  by  local  rises  in  the  St.  Francis 
I have  no  way  of  estimating.  . 

Discharge  observations  were  made  as  follows  (in  cubic  feet  per  second) : 

St.  Francis  River  at  foot  of  High  Banks,  October  9, 1897 915 

L'Anguille  River,  three-fourths  mile  above  the  mouth,  October  12, 1897 65 

St.  Francis  River,  Madison,  Ark.,  November  1,  1897  (Madison  gauge,  0.2) 505 

Madison  gauge  has  been  as  low  as  — 0.4,  but  at  that  time  there  was  as  much  water 
in  the  channel  below  Madison  as  when  this  discharge  was  taken,  so  I believe  this  is 
a fair  low-water  estimate  for  this  part  of  the  river.  But  I think  that  the  discharge 
observed  at  High  Banks  is  a large  low-water  value.  All,  or  nearly  all,  the  shoals 
above  the  mouth  of  L'Anguille  were  above  their  normal  elevation,  and  so  far  as 
could  be  learned  by  inquiry  were  being  washed  down.  This  action  would  release 
the  ponded  waters  and  give  a larger  flow  than  would  be  after  the  shoals  are  lowered 
to  their  normal  height  and  the  natural  pools  reduced  to  their  average  size. 

As  to  the  commerce  to  be  benefited  by  the  improvement,  I do  not  know  of  any 
further  than  that  given  in  the  Annual  Reports.  With  slack-water  navigation  on  St. 
Francis  there  would  probably  be  river  and  rail  competition  to  all  towns  near  the 
river.  While  these  towns  would  thus  get  the  benefit  of  slack- water  navigation,  all 
the  freights  would  not  pass  over  the  river.  That  there  would  be  some  increase  in 
river  commerce  there  can  be  no  doubt,  for  now  during  the  time  that  plantation  prod- 
ucts (cotton  and  cotton  seed)  are  being  marketed  the  river  is  not  navigable  and 
these  products  are  teamed  to  some  railway  point  or  to  the  Mississippi  River  for  ship- 
ment. In  tons  the  greater  part  of  St.  Francis  River  commerce  is  now  made  up  of 
timber,  in  either  the  form  of  saw  logs  or  rough  staves  and  bolts.  The  commerce  of 
the  river,  as  given  in  the  Annual  Reports,  includes  all  of  it  as  far  up  as  Kennett, 
Mo.  (about  279  miles),  while  the  contemplated  improvement  will  benefit  about  95 
miles  of  the  lower  river  and  some  of  the  streams  coming  into  it  below  Madison,  of 
which  L’Anguille  River,  Cow,  Blackfish,  and  Alligator  bayous  are  the  principal  ones. 
The  river  commerce  below  Wittsburg  for  the  year  ending  May  31,  1897,  is  given 
below.  This  is  made  up  from  reports  received  from  parties  using  the  river.  It  is 
not  complete,  as  some  of  the  parties  failed  to  send  the  requested  information. 


Articles. 

Tons. 

Value. 

2,975 
1, 110 
5, 100 
1, 125 
14, 330 

$108,720 
45, 100 
20, 090 
118,  200 
28,  660 

TfrtJLl  - 

24,840 

320,770 

For  seven  months  of  this  time  there  was  sufficient  water  for  4-foot  navigation  to 
Wittsburg. 

I am,  sir,  very  respectfully,  your  obedient  servant, 

P.  R.  Van  Frank,  Jr., 

Assistant  Engineer', 

Capt.  Wm.  L.  Sibert, 

Corps  of  Engineers , U.  S,  A, 
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A summary  of  commercial  statistics  of  towns  along  and  near  St.  Francis  Fiver  for  the 

year  1896. 

[Furnished  by  boards  of  trade  or  committees  of  merchants.] 


Quantity. 

Value. 

EXPOETS. 

Cotton , . 

$2,  223, 825 

Cottonseed ....Dales.. 

61, 396 

Com 

28,  380 

41 

228, 780 

Potatoes . 

\bushels.. 

680,  000 

} 182, 800 

Cattle 

231, 100 
16 

74, 200 

Hogs 

(.head.. 

a 8, 200 

} 98, 000 

a 8, 300 

41, 200 
2,  000 

Hides  and  furs ' cars ' * 

20 

1_fT  A 

Other  farm  products 

174,  UUU 

55, 000 

Lumber 

951 

3, 000 
219,  750 

Staves  and  heading 

" Ifeet  .. 
/staves.. 

120,  500, 000 
5,  000,  000 

1,  005,  000 
750,  000 

Railroad  ties 

\cars 

1,  990 

1 n (\a  i\r\i\ 

597,  000 

Timber 

1,  /U 4,  UUO 
10 

390,  800 
1,000 
980, 000 

O OAK  AAA 

IMPOETS. 

Merchandise  of  all  kinds 

‘ "ifeet  .. 

23, 200,  000 

Total 

oUD,  UUU 

9,  657,  355 

a oattie  ana  nogs  ana  sheep  mncl 
country,  lacking  shipping  facilities. 
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[The  references  in  roman  are  to  part  (or  volume) , and  those  in  arabic  to  page.] 

A. 

Acts  of  Congress.  See  Laws. 

Absecon  Inlet,  N.  J.,  survey  of 1, 158;  ii,  1125 

Agate  Bay,  Minn.,  improvement  of  harbor  at i,  378;  m,  2220 

Ahnapee  Harbor,  Wis.,  improvement  of .* I,  390;  in,  2310 

Aid  to  injured  employees i,  36 

Ailsa  (steamship),  removal  of  wreck  of i,  128, 1041 

Alabama  River,  Ala.,  improvement  of i,  256;  n,  1405 

Alameda,  Cal.,  alteration  of  bridge  across  San  Antonio  Estuary  (Oakland 

Creek) - i,  538 

Alameda  County,  Cal.,  bridge  of i,  538 

Albemarle  and  Chesapeake  Canal,  N.  C.,  improvement  of  waterway  via.  i,  198;  n,  1230 
Albemarle  Sound,  N.  C.,  improvement  of  waterway  to  Norfolk,  Ya  ...  i,  198;  n,  1230 

Allegheny  and  Western  RaiLway  Company,  bridge  of i,  535 

Allegheny  River,  N.  Y.  and  Pa. : 

Bridge  at  New  Kensington,  Pa.,  construction  of 1, 535 

Bridge  between  Pittsburg  and  Sharpsburg,  Pa.,  construction  of I,  537 

Bridge  near  Mosgrove,  Pa.,  construction  of i,  535 

Construction  of  locks  and  dams I,  376;  m,  2206 

Improvement  of i,  375 ; hi,  2202 

Survey  for  extending  slack-water  navigation i,  378 

Survey  for  removal  of  Corydon  Dam i,  377 ; in,  2211 

Allen  (steamer),  removal  of  wreck  of 1,232;  n,  1321 

Allouez  Bay,  Wis.  ( see  Duluth  and  Superior  Harbor) I,  379;  m,  2223 

Alio  way  Creek,  N.  J.,  improvement  of i,  154;  n,  1099 

Alpena  Harbor,  Mich.,  improvement  of i,  430 ; iv,  2578 

Alsea  River,  Oreg. : 

Examination  of I,  501 ; iv,  2995 

Improvement  of i,  488;  iv,  2972 

Altamaha  River,  Ga.,  improvement  of i,  226;  n,  1306 

Alvena  (steamship),  removal  of  wreck  of i,  128,  1042 

Amite  River,  La.,  improvement  of i,  271 ; ii,  1467 

Anacostia  River,  D.  C. : 

Improvement  of,  and  reclamation  of  flats i,  192 

Survey  for  bridge  at  Washington i,  541 ; vi,  3598 

Anclote  River,  Fla.,  survey  of i,  247 ; ii,  1361 

Andura  Creek,  Ya.  {see  Nandua  Creek) i,  198;  ii,  1229 

Angola  (schooner),  removal  of  wreck  of i,  84,  932 

Anita  Rock,  San  Francisco  Harbor,  Cal.,  survey  of 1, 469 ; iv,  2923 

Anna  Maria  (schooner),  removal  of  wreck  of i,  156;  n,  1104 

Ann,  Cape,  Mass.,  construction  of  harbor  of  refuge  at  Sandy  Bay i,  56,  853 

Apalachicola  River  and  Bay,  Fla. : 

Improvement  of  bay i,  250;  ii,  1377 

Improvement  of  river,  including  the  Cut-off i,  251 ; ii,  1381 

Appleton,  Wis.,  reconstruction  of  bridge  across  Fox  River  Canal  by  city  of.  i,  533 

Appomattox  piver,  Ya.,  improvement  of i,  196,  ii,  1227 

Appoquinimink  River,  Del.,  improvement  of i,  161;  ii,  1149 

Appropriations  for  rivers  and  harbors,  compilation  of i,  35 

Aqueduct  Bridge,  Potomac  River,  at  Washington,  D.  C.,  repair  of I,  539;  vi,  3571 

Aquia  Creek,  Ya.,  improvement  of i,  182;  ii,  1193 

Aransas  Pass,  Tex.,  examination  of  improvements  of  Aransas  Pass  Harbor 

Company i,  289;  n,  1527 

Aransas  Pass  Harbor  Company,  examination  of  improvements  of i,  289;  n,  1527 

Arch  Rock,  San  Francisco  Harbor,  Cal.,  survey  of i,  469;  iv,  2923 

eng  98 1 
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Arkansas  River,  Ark.  and  Kans. : 

Gauging  ( see  Mississippi  River)  . ._ i 301  • tt  ifii9 

Improvement  of J’  J°42 

Removal  of  obstructions ' ' ' J’oaq!  II’  JSS 

Survey  of,  at  Dardanelle,  Ark ‘ J’ono!  I ’ 

Arlington  estate,  Va.,  survey  for  memorial  bridge  across  Potomac  River  ’ 

Armament,  seacoast.  "s'ee  Fortificationa'. 1,540 5 YI’  3573 

Arlington,  Walker  (schooner),  removal  of  wreck  of. . . . i 201  • tt  1935 

Arthur  Kill,  N.  Y.  and  N.  J. : ’ U1}  IIj 

Improvement  of  (see  Staten  Island — New  Jersey  channel)  . i 13«  lOBO 

Removal  of  wreck  in '11411079 

Arthur  Lake,  La.  (see  Mermentau  River) i'onk.  „ 117a 

Ashland  Harbor,  Wis.,  improvement  of j Wi-’ttt  994.0 

Ashtabula  Harbor,  Ohio. : * 6b0 ’ m> 2240 

Water  levels —i:  IV? 

A sia  ( schooner) , 'removal  of  wreck  of *.  ‘ * ’ ’ ’ ’ * ' * * ' ‘ ' ' ’ * * * ' ‘ ‘ ' ' * ’ 001  ’ 
Assawaman  Bay,  Del.,  improvement  of  waterwav  via  * " V ’100 . ?TT  1 1 kr 

Assistance  to  injured  employees  7 ’ 1 ^ or 

Astoria  Oreg  construction  of  bridge  across  Youngs  Bay  at’  r ko7 

Atchafalaya  River,  La.,  rectification  of  mouth  by  Mississippi  River  Com-  ; 

mission ..............  koq  qi  07 

Atlantic  City,  N.  J.,  survey' of  A*bse6on  Inlet.' ...* ".*.'.* ' /158-  tT’  119 1 

Atlantic  Coast  Line,  bridge  of ’ 108 ’ \ 

Augusta,  Ga. : r> 

Improvement  of  Savannah  River  above  T 094-  Tr  iqai 

Improvement  of  Savannah  River  below ” " * ” I * ” * * ‘ * " ' ' / 223  • tt  1900 

Aux  Bees  Scies  Lake,  Mich.  ( see  Frankfort  Harbor) 1, 421;*  iy’  2529 

B. 

Back  Cove,  Portland,  Me.  ( see  Portland  Harbor) T *7  009 

Back  River,  Me.  ( see  Sasanoa  River) J Aa’  oon 

Bagaduce  River,  Me. : ? IV’ 

Survey  of J’  824 

Ball  Club  River,  Minn.,  construction  of  bridge*  'across*  .* : ’ ? 

Baltimore  Harbor,  Md. : ’ 060 

Defenses  of T 13  21  658 

) Improvement  at  Spring  Garden  ..........  V 1 77 . \T  \ ? o? 

Improvement  of  channel  to i’  175  -if  1175 

Improvement  of  channel  to  Curtis  Bav T’  17r’  tt  itan 

Removal  of  wrecks  in ^ ll’  110? 

Bar  Harbor,  Me. : *’ 177 » n’ 1181 

Construction  of  breakwater T si 7 

Defenses  of * 18  15  591 

Barlows  River,  Mass.,  construction  of  bridge  across  .V.V.V.’.V.' .*.*.*.* .’.*.*.*.*.*.*. ’ 1 535 

Barren  River,  Ky.,  operating  and  care  of  locks  and  dams 1 354'  m 1993 

Bartholomew  Bayou,  La.  and  Ark. : , J 

Construction  of  bridge  across i 531 

Improvement  of 1*  *2*9*4*  • 11  1613 

T>a+u "avtt61  ^^t  Station,  Mass.,  removal  of  wrecks  near ’...  1 84  932 

Bath  (M  est),  Me.,  construction  of  bridge  across  New  Meadows  River  at  ’ 1 535 
Battalion  of  Engineers T c T QO’  Kan 

Dynamite .. 

Gun  and  mortar ! \ 8 

Bay  Ridge  Channel,  New  York  Harbor,  N*.  Y.,  improvement  of,  including  tri- 
angular area  to  Red  Hook  Channel x 12i  1016 

Beachridge,  111.,  prevention  of  Mississippi  River  from  breaking  into" Cache  ’ 

Beaufort  Harbor,  N.  C. : ’ ’ ’ 

Defenses  of 04.  aqo 

Improvement  of j 206  • H 1247 

Improvement  of  waterway  to  Newbern 1’  206  • 11’  1246 

Improvement  of  waterway  to  New  River \ 207  • tt5  1219 

Beaufort  River  and  Harbor,  S.  C. : ' ' ' * ' J y 

Improvement  of  Beaufort  River ___  j 220*  11  1288 

Improvement  of  channel  to  Savannah,  Ga.  ( see  Savannah  Harbor).  i,  221  • 11*  1291 
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Beechridge,  111.,  prevention  of  Mississippi  River  from  breaking  into  Cache 

River  near i.  313;  ill,  1732 

Bellaire,  Ohio,  construction  of  bridge  across  Ohio  River  to  Benwood,  W.  Va.  i,  531 

Bellaire-Benwood  Bridge  Company,  bridge  of I,  531 

Belle  River,  Mich.,  improvement  of i,  435 ; iv,  2589 

Benton  Harbor  Canal,  Mich.  ( see  St.  Joseph  Harbor) x,  410 ; iv,  2494 

Benwood,  W.  Va.,  construction  of  bridge  across  Ohio  River  to  Bellaire,  Ohio.  i,  531 

Bergen  County,  N.  J.,  bridge  of i,  534 

Bergen  Point,  N.  J.,  removal  of  wreck  in  Newark  Bay  opposite i,  144, 1072 

Big  Assawaman  Bay,  Del.,  improvement  of  waterway  via i,  166;  n,  1156 

Big  Elk  River,  Oreg.,  examination  of i,  501;  iv,  2997 

Big  Hatchee  River,  Tenn.,  construction  of  bridge  across I,  536 

Big  Sandy  River,  W.  Va.  and  Ky. : 

Improvement  of I,  369 ; ill,  2143 

Improvement  of  Levisa  Fork i,  371;  in,  2155 

Improvement  of  Tug  Fork i,  371 ; in,  2152 

Operating  and  care  of  lock  and  dam i,  370;  in,  2150 

Plans  and  estimates  for  locks  and  dams  on  main  stream  and  forks,  i,  373 ; in,  2159 

Big  Stone  Lake,  Minn.,  survey  for  reservoir  .... i,  322;  in,  1834 

Big  Sunflower  River,  Miss. , improvement  of i,  300 ; H,  1639 

Bills  of  Congress  authorizing  construction  of  bridges,  examination  of i,  35 

Black  Creek,  Fla.,  construction  of  bridge  across i,  536 

Black  Lake,  Mich.,  improvement  of  Holland  Harbor i,  414;  iv,  2506 

Black  River,  Ark.  and  Mo.,  improvement  of i,  305;  n,  1669 

Black  River,  La.,  improvement  of i,  293;  n,  1594 

Black  River,  Mich. : 

Bridge  at  Port  Huron,  construction  of i,  533 

Improvement  at  Port  Huron i,  433 ; iv,  2586 

Improvement  of  mouth i,  433 ; iv,  2585 

Black  River,  N.  C.,  improvement  of i,  208;  ii,  1251 

Black  River,  Ohio : 

Improvement  at  Lorain i,  446  ; iv,  2658 

Survey  at  Lorain  . i,  454 ; iv,  2717 

Black  River,  Wash.  ( see  Duwamish  River; i,  525;  iv,  3103 

Black  Warrior  River,  Ala. : 

Canal  to  Five-mile  Creek,  survey  for i,  269;  n,  1446 

Improvement  below  Tuscaloosa  i,  261 ; n,  1434 

Improvement  between  Tuscaloosa  and  Daniels  Creek i,  260;  n,  1430 

Operating  and  care  of  locks  and  dams i,  261;  n,  1431 

Block  Island,  R.  I. : 

Construction  of  harbor  of  refuge i,  82,  926 

Improvement  of  Great  Salt  Pond I,  83,  929 

Block  Island  Sound,  R.  I.,  removal  of  wreck  off  Quonocontaug i,  84,  931 

Blood  River,  La.  ( see  Tickfaw  River) i,  270;  n,  1465 

Blossom  Rock,  San  Francisco  Harbor,  Cal.,  survey  of i,  469;  iv,  2923 

Board  of  Engineers,  The j}  5;  557 

Board  on  Fortifications  and  other  Defenses 1,  8 * 

Bceuf  River,  La.,  improvement  of. 1,  294 ; 11, 1614 

Bogue  Chitto,  La.,  improvement  of 1,  268 ; 11, 1445 

Bogue  Falia,  La.,  improvement  of i,  270 ; 11, 1464 

Bogue  Sound,  N.  C.,  improvement  of  waterway  via 1,  207;  11, 1249 

Boston  and  Providence  Railroad  Corporation,  bridges  of 1,  535 

Boston  Harbor,  Mass. : 

Construction  of  city  bridge  across  Fort  Point  Channel 1, 533 

Construction  of  railroad  bridges  across  Fort  Point  Channel 1,  53o 

Defenses  of 1, 13, 16, 592 

Improvement  of i;  61,  864 

Survey  of 1,  70’ 886 

Bourne,  Mass.,  construction  of  bridge  across  Barlows  River  by  town  of 1,  535 

Brazos  River,  Tex.,  improvement  of 1,  287;  11  1511 

Breach  Inlet,  Charleston  Harbor,  S.  C.,  construction  of  bridge  across  ' 1,  536 

Breakwaters,  occupancy  or  injury  of i;  35?  538 

Breaux  Bridge,  St.  Martinviile,  La.,  construction  of  bridge  across  Bayou 

Teche  at 1 533 

Bridge  Creek  Landing,  Va.,  damage  to  wharf  at 1, 546;  vi,  3738 

Bridgeport  Harbor,  Conn.: 

Construction  of  city  bridge  across  Yellow  Mill  Pond 1,  533 

Defenses  of 1,  8, 18,  615 

Improvement  of 1,  99,  961 

Bridges : 

Alteration  of i(  35  537 

Construction  of 1,  35, 531 
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Bridges — Continued.  \ 

Examination  of  Congressional  bills  authorizing  construction  of j 35 

Examination  of  plans  and  locations T~qk  kqi 

Obstructing  navigation ’ ’ ok’  koo 

Broad  Creek,  Del.  ( see  Broad  Creek  River) . ..Y.Y. YYYYYYYYY\YYY.  V 170 • nil  64 

Broad  Creek  River,  Del.,  improvement  of ’ / 170-  Ir’  1104 

Broadkiln  River,  Del.,  improvement  of r n iirr 

Broad  Sound,  Boston  Harbor,  Mass. : ; ’ ’ 

Improvement  of.  i,  61, 864 

Survey  of  channel  through T 7n  ooa 

Bronx  River,  N.  Y. : "•  70>  886 

Construction  of  bridges  across 1 534 

Improvement  of **1114’  qqq 

Brooklyn,  N.  Y.  See  New  York  Harbor.  ? ’ 

Browns  Creek,  Say ville,  N.  Y.,  improvement  of 1 449  1012 

Brownsville,  Tenn.,  construction  of  bridge  across  Big  Hatchee  River  near.  Y 1 536 
Brunswick,  Me.,  construction  of  bridge  across  New  Meadows  River  at  / 535 

Brunswick  Harbor,  Ga. : ’ 

Defenses  of  ...1,8,26,712 

Improvement  of  1, 229 ; V 1313 

Buffalo,  N.  Y. : u’1621 

Improveinent  of  channels  in  connecting  waters  of  Great  Lakes  between 
Duluth,  Chicago,  and I 424.  IV  2548 

^ ^2756 

Examination  and  survey  for  waterway  via 1 288*  11  1515 

Improvement  of ’ ” ' ' j 2gg  • ir’  454a 

Burlington  Harbor,  Yt.,  improvement  of T 190’  1 04*3 

Butler  County,  Ky.,  bridge  of Y Y . Y Y Y.  ’ j 533 

Buttermilk  Channel,  New  York  Harbor,  N.  Y.,  improvement  of 1 121  101 6 

Butters  Lumber  Company,  bridge  of ’ \ 530 

Byram  River,  N.  Y.  ( see  Port  Chester  Harbor)  * Y Y Y .*  ’ .' .'  ‘ * ' ‘ ^ 112’  993 


C. 

Cabell  County,  W.  Ya.,  bridge  of r 530 

Cache  River,  Ark.  (see  White  River)  1*  304"*  11  1665 

Cache  River,  111.,  prevention  of  Mississippi  River  from  breaking  into  1,  313  • 111’  1732 
Cairo,  111.,  prevention  of  Mississippi  River  from  breaking  into  Cache  River  ’ 

noi  - 1,  313 ; hi,  1732 

Calcasieu  River,  La.,  improvement  of  mouth  and  passes 1 276*  11  1480 

California  Debris  Commission x ’539 VI’  3549 

California,  Department  of,  reconnaissances  and  explorations  in 1,552;  vi  3783 

Caloosahatchee  River,  Fla.,  improvement  of x 239;  1/  1334 

Calumet  Plantation,  La.,  construction  of  bridge  across  Bayou  TecLe* at  ^ ' \ 535 

'Calumet  River  and  Harbor,  111.  and  Ind. : 

Improvement  of  harbor  x 499-  xy  24^5 

Improvement  of  river I'  ‘ ij  403 ; iy! 2430 

Camden,  N.  J. ; ’ 5 7 

Bridge  across  Cooper  Creek,  construction  of 1 539 

Defenses  of  Delaware  River Y Y Y Y Y I 20*  637 

Improvement  of  Cooper  Creek  at YYYYYY  1 154  • ’11  1100 

Improvement  of  Delaware  River  at 1 147 • n 1085 

Survey  of  Delaware  River  at  and  below  Philadelphia . 1 156-  iY  1105 

Camden  County,  N.  J.,  bridge  of \ 539 

Canals,  etc. : ’ - 

See  also  Waterways. 

Albemarle  and  Chesapeake  Canal,  N.  C.,  improvement  of  waterway 

via x 198  • ii  1230 

Allegheny  River,  Pa.,  construction  of  locks  and  dams 1 376  * 5 11Y  2206 

Allegheny  River,  Pa.,  survey  for  extending  slack-water  navigation  . ....  1 378 

Allegheny  River,  Pa.,  survey  for  removal  of  dam  near  Corydon  ..  1,  377;  hi,  2211 

Barren  River,  Ky.,  operating  and  care  of  locks  and  dams 1 354;  m 1993 

Benton  Harbor  Canal,  Mich.  ( see  St.  Joseph  Harbor) 1,  410-  tv  2494 

Big  Sand  v River,  W.  Ya.  and  Ky.,  including  forks,  plans  and  estimates  ’ 

for  locks  and  dams  1,  373 ; in,  2159 

-Big  Sandy  River,  W.  Ya.  and  Ky.,  operating  and  care  of  lock  and 
dam - 1,370;  hi.  2150 
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Canals,  etc. — Continued. 

Black  Warrior  River,  Ala.,  operating  and  care  of  locks  and  dams.  I,  261; 

Black  Warrior  River  to  Five-mile  Creek,  Ala.,  survey I,  269; 

Cascades  Canal,  Columbia  River,  Oreg.,  construction  of I,  496; 

Cascades  Canal,  Columbia  River,  Oreg.,  operating  and  care i,  498 ; 

Clubfoot  and  Harlowe  Canal,  N.  C.,  improvement  of  waterway  via.  i,  206; 

Columbia  River,  Oreg.,  construction  of  Cascades  Canal i,  496; 

Columbia  River,  Oreg.,  operating  and  care  of  Cascades  Canal  .. . I,  498; 
Conewango  Creek,  N.  Y.  and  Pa.,  survey  for  removal  of  dams  in.,  i,  377 ; 
Coosa  River,  Ga.  and  Aia.,  operating  and  care  of  locks  and  dams. . i,  259; 

Davis  Island  Dam,  Ohio  River,  operating  and  care i,  358; 

Des  Moines  Rapids  Canal  and  Dry  Dock,  Mississippi  River,  operating  and 

care I,  316 ; 

Erie  Canal,  N.  Y.,  preservation  of  bench  marks i,  551 ; 

Five-mile  Creek  to  Black  Warrior  River,  Ala.,  survey i,  269; 

Fox  River,  Wis  , operating  and  care  of  locks  and  dams i,  399; 

Fox  River,  Wis.,  reconstruction  of  bridge  across  canal  at  Appleton 

Galena  River,  111.,  operating  and  care  of  lock  and  dam i,  316; 

Grand  Rapids,  Wabash  River,  operating  and  care  of  lock  and  dam  i,  351 ; 
Great  Kanawha  River,  W.  Ya.,  construction  of  locks  and  dams.. . i,  363; 
Great  Kanawha  River,  W.V a.,  operating  and  care  of  locks  and  dams  i,  365; 

Green  River,  Ky.,  construction  of  Lock  No.  5 i,  353; 

Green  River,  Ky.,  operating  and  care  of  locks  and  dams i,  354; 

Green  River,  Ky.,  reconstruction  of  Lock  No.  2,  at  Rumsey ... . i,  352; 

Illinois  and  Mississippi  Canal,  111.,  construction  of i,  406; 

Illinois  and  Mississippi  Canal,  111.,  operating  and  care  of,  around  Rock 

River  Rapids i,  408; 

Illinois  River,  111.,  operating  and  care  of  locks  and  dams i,  406; 

Kampsville  Lock  and  Dam,  Illinois  River,  111.,  operating  and  care  i,  406; 

Kentucky  River,  Ky.,  operating  and  care  of  locks  and  dams i,  356; 

Keweenaw  Point,  Mich.,  improvement  and  operating  and  care  of  water- 
way across i,  382,  383 ; 

Lagrange  Lock  and  Dam,  Illinois  River,  111.,  operating  and  care>..  i,  406; 

L’Anguille  River,  Ark.,  survey  for  locks  and  dams - . i,  308; 

Levisa  Fork,  Big  (Sandy  River,  Ky.,  plan  and  estimates  for  locks  and 

dams i,  373 ; 

Little  Kanawha  River,  W.  Ya.,  operating  and  care  of  lock  and 

dam  . i,  363 ; 

Louisa  (Levisa)  Fork,  Big  Sandy  River,  Ky.,  plan  and  estimates  for  locks 

and  dams i,  373; 

Louisville  and  Portland  Canal,  Ky.,  operating  and  care i,  349; 

Louisville  and  Portland  Canal,  Ky.,  reconstruction  of  bridge  across 

Michigan  Lake  to  Sturgeon  Bay,  Wis.,  construction  of  harbor  of  refuge 

at  eastern  entrance i,  389 ; 

Michigan  Lake  to  Sturgeon  Bay,  Wis.,  improvement  of i,  388; 

Michigan  Lake  to  Sturgeon  Bay,  Wis.,  operating  and  care.  i,  389; 

Mississippi  River,  construction  of  Lock  and  Dam  No.  2,  between  St.  Paul 

and  Minneapolis i,B16 ; 

Mississippi  River,  operating  and  care  of  Des  Moines  Rapids  Canal  and 

Dry  Dock i,  316; 

Monongahela  River,  construction  of  locks  and  dams i,  373; 

Monongahela  River,  operating  and  care  of  locks  and  dams i,  374; 

Morgan  Canal,  Tex.,  improvement  of  ( see  Galveston  Bay) i,  283 ; 

Morgan  Canal,  Tex.,  operating  and  care i,  284; 

Muscle  Shoals  Canal,  Tennessee  River,  Ala.,  operating  and  cate.,  i,  344; 

Muskingum  River,  operating  and  care  of  locks  and  dams i,  361; 

Ohio  River,  construction  of  Dams  Nos.  2,  3,  4, 5,  and  6 i,  359 ; 

Ohio  River,  operating  and  care  of  Davis  Island  Dam i,  358 ; 

Ohio  River,  operating  and  care  of  Louisville  and  Portland  Canal . . i,  349 ; 
Ohio  River,  reconstruction  of  bridge  across  Louisville  and  Portland 

Canal 

Ohio  River,  survey  between  Marietta  and  Pittsburg  for  dams  .. . i,  372; 

Ouachita  River,  Ark.  and  La.,  survey  for  locks  and  dams 

Portage  Lake  and  Lake  Superior  canals,  Mich.,  improvement  and 

operating  and  care  of i,  382,  383 ; 

Puget  Sound  to  lakes  Union  and  Washington,  improvement  of  water- 
way . i,516; 

Rock  River,  111.,  operating  and  care  of  canal  around  rapids  of i,  408; 

Rough  River,  Ky.,  operating  and  care  of  lock  and  dam i,  355; 

St.  Clair  Flats  Canal,  Mich.,  improvement  of i,  435 ; 


ii,  1431 
ii,  1446 
iv,  2981 
iv.  2983 
ii',  1246 
iv,  2981 
iv,  2983 
in, 2211 
ii,  1422 
in,  2077 

iii,  1794 
vi,  3778 

ii,  1446 
iii,  2395 
..  1,533 
in,  1802 
iii,  1983 
iii,  2118 
iii,2129 
in,  1985 

iii,  1993 

iii,  1985 

iv,  2447 

iv,  2486 
iv,  2442 
iv,  2442 
iii,  2024 

iii,  2244 

iv,  2442 
ii,  1678 

iii,  2159 

iii,  2115 

m,  2159 
m'  1957 
i,  531 

iii,  2308 
iii,  2297 
iii,  2303 

iii,  1809 

in,  1794 
iii,  2173 
iii,  2182 
ii,  1505 
ii,  1507 
iii,  1925 
in, 2095 
iii,  2080 
in,  2077 
ill,  1957 

i,  531 
iii,  2157 
i,  302 

iii,  2244 

iv,  3072 
iv,  2486 
in,  2010 
iv,  2591 
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Canals,  etc. — Continued. 

St.  Clair  Hats  Canal,  Mich.,  operating  and  cnrp  ,nn 

St.  Francis  River,  Ark.,  survey  for  locks and  I}  436;  Iv>  2592 

I!  Ss  ^ 

Salmon  Bay,  Wash.,  improvement  of  waterway  via  , til’  IV’  S52! 

Cana1’  WiS-’  eo^^ciion  of  h^of  IV’3°72 

a^T *****  Jke  2303 

locks  and  dams... ......  Ky*’  plan  and  estates  for 

F Wash.,  improvement  of  waterway  via Hit’.  ^ onSo 

Dam  ’ operatmS  aad  care  of  Grand  Rapids'  Lock?  and 

^aToosa12^  ^ '^d'cVrV  of  locks 'and  dams  abovelkrs’  ^ 1983 

Warrior  River  to  Five-mile  Creek,  Ala.' 'sur^v r>2?4;  Jb 1431 

Canarsie  Bay,  N.  Y.,  improvement  of  i,  74,  908 

Cape  Ann,  Mass.,  construction  of  harbor  of  "rVfnV«  V*  ' ‘A b 42°, 

Cape  Charles  City,  Va„  improvemenfof  harbor  ft  S Bay V™  *■  58>  853 

Ca£e  S EWer.Tc.?1  °f  Wr6Ck  °ff’near  0rleara  -‘-V~ . V.V.V.V.V;. ^ . "i&ag 

B^i® recol,str,lction  °f x, 537 

Defenses  of i,  537 

Improvement  above  Wilmington ‘ * 1, 24,  693 

Improvement  at  and  below  Wilmington T’  219 ; n- 1253 

Irn pro vement  of  North  East  Branch . ..77 *’  24£>  n’  12§5 

Cape  Henry  Light,  Va.,  removal  of  wreck  off  If  “??>  IT’  42°2 

Cape  Lookout,  Oreg.,  examination  of  harbor  at  ‘ VA?’  u’  4235 

Cape  1 incent  Harbor,  N.  Y.,  improvement  of  T’  p£2’  IV>  3994 

Carra  belle  Bar  and  Harbor,  Fla  , improvement  of I’  46£  IV> 2399 

Carriages,  gun  and  mortar b 249;  ii,  1375 

Carvers  Harbor,  Vinalhaven,  Me.,  improvement'of . J J»  9 

Cascades  Canal,  Columbia  River,  Ores'  • b 44 , 826 

Construction  of  » 

Operating  and  care b 496;  ry,  2981 

Casemates ] _ b 498 ; iv,  2983 

Centennial  Lake,  Miss.  ( see  Yazoo  River)  .7.7.7 " - - - b 13 

Central  Pacific  Railroad  Company,  bridge  of  Ij  29^>  n>  4925 

Champlain  Lake,  N.  Y.  and  Yt. : * ° 1,537 

Defenses  of 

Improvement  of  Burlington  Harbor  Vt" J’  29’  ^4 

Imp“vfS  tf  S“wsbof  W66n  ^orth'“d  Soith  iiiro  iShndV  ! ! ] . ?|| 

Charles  River,  Mass.  ( see  Boston  Harbor  i 430> 1043 

ehS“^t^:EailroadCom^ 

Bridge  across  Breach  Inlet,  construction  of 

EefeffesofWeen  M°Unt  Pl6aSaUt  and  Sulli™“  iriaud/e^siimction  of:;:  £ Ut 

Improvement  of b 24,  697 

Charlevoix  Harbor,  Mich.,  improvement  of  7249 > Ir’ 4233 

Charlotte  Harbor,  Fla.,  improvement  of *’  4;7n;  Iv’  2a32 

Charlotte  Harbor,  N.  Y. : ' I,  240;  it,  1335 

Improvement  of. 

Water  levels  . . b463;  iy,  2799 

Charts:  1,551;  vi,  3779 

Estimates  for  publication  of  military  and  other  mans 

Northern  and  Northwestern  Lakes P 72?? 

Chatham  Harbor,  Mass. : * b°47;  vi,  3745 

Improvement  of. 

Removal  of  wreck  in  b 69,  882 

* 1,69,883 
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Chattahoochee  River,  Ga.  and  Ala. : 

Improvement  below  Columbus,  Ga -- I?  oko  t i qoq 

Improvement  between  Westpoint  and  Franklin,  Ga b 255 ; n,  1898 

Cheboygan  Harbor,  Mich.,  improvement  of b 429;  JY,  2o/b 

Chefuncte  River,  La.,  improvement  of 1 ’ „7  onS  • 

Chehalis  River,  Wash.,  improvement  of 1>0l4r5 

Chelsea  Creek,.  Mass,  (see  Boston  Harbor) - - - - b bb  °*** 

Chequamegon  Bay,  Wis.  (see  Ashland  Harbor) b58U;  in,  2J4U 

Chesapeake  Bay,  Md.  and  Ya. : 

Defenses  of  Hampton  Roads,  Ya  .. - b 

Improvement  of  harbor  at  Cape  Charles  City,  Ya b 197  5 *b  L"" 

Improvement  of  Rockhall  Harbor,  Md --- * Ij  IIj 

Improvement  of  waterway  from  Norfolk  Harbor  to  Albemarle  bound  i,  198;  ii,  128U 

Wreck  near  Thimble  Shoal  Light,  removal  of - b^Ol;  n,  1235 

Wreck  near  Solomons  Lump  Light,  removal  of i,  175;  ii,  1172 

Chester  River,  Md.,  improvement  of - b ib7>  n;  ij"* 

Chicago,  Burlington  and  Quincy  Railroad  Company,  bridge  of b 558 

Chicago,  Milwaukee  and  St.  Paul  Railway  Company,  bridge  of b 533 

Chicago  River  and  Harbor,  111. : • 

Bridge  across  Little  Calumet  River  near,  reconstruction  of b 55b 

Bridge  by  city  across  South  Fork  of  South  Branch,  construction  of I,  533 

Improvement  of  Calumet  (South  Chicago)  Harbor b 102;  iv,  2425 

Improvement  of  channels  in  connecting  waters  of  Great  Lakes  to  Duluth 

and  Buffalo M24;  iv.2548 

Improvement  of  harbor - b 100,  IV>  ^415 

Improvement  of  river b Ipj j IV>  "’"1 

Chickasahay  River,  Miss.,  improvement  of I,  2bo;  n,  1112 

Chief  of  Engineers,  officers  on  duty  in  office  of --------- - - - - b 558 

Chincoteague  Bay,  Ya.,  improvement  of  waterway  to  Delaware  Bay . . i,  Ibb;  n,  Hob 
Chipola  River,  Fla. : „ 

Examination  from  Marianna  to  Apalachicola  River b 259;  ii,  1128 

Improvement  of b 2ol  ’ H iqoi 

Chippewa  River,  Wis.,  improvement  of b 519 ; hi,  l°3l 

Chitto,  Bogue,  La.,  improvement  of i,  2b8 ; ii,  1445 

Chocolate  Bayou,  Tex.,  construction  of  bridge  across i,  551 

Choctawhatcbee  River,  Fla.  and  Ala. : 

Construction  of  bridges  across ----  b 552 

Improvement  of b ^ol ; n,  1394 

Choptank  River,  Md.,  improvement  of i,  lb8;  II,  llbU 

Christiana  River,  Del. : 

Improvement  of  (see  Wilmington  Harbor) i,  159;  n,  ill® 

Removal  of  wreck  in ------  b 5 Jb  H 72 

City  Island,  New  York  Harbor,  N.  Y.,  reconstruction  of  bridge  to  Pelham  Bay 

Park 1 kqc 

Clarks  Cove,  Conn.,  construction  of  bridge  across - b 58b 

Clarksville,  Tenn.,  construction  of  cribs  in  bridge  across  Cumberland  River  at.  i,  536 

Clatskanie  River,  Oreg.,  survey  of b 51G;  iv,  3049 

Clatsop  County,  Oreg.,  bridge  of - - - - b 537 

Clearwater  River,  Idaho,  improvement  of - b 500;  IY,  2989 

Cleveland  Harbor,  Ohio : 

Improvement 1,447;  iv,2661 

Survey  of  breakwater b 15o ; iv,  2724 

Water  levels i,  o51 ; vi,  3779 

Clinch,  Fort,  Fla.,  defenses  at b 26,7*3 

Clinch  River,  Tenn.,  improvement  of b34b;  m,  1J45 

Clinton  River,  Mich.,  improvement  of b 136;  iv,  2595 

Clubfoot  and  Harlowe  Canal,  N.  C.,  improvement  of  waterway  via i,  206 ; ii,  1246 

Clubfoot  River,  N.  C.,  improvement  of  waterway  via  i,  206;  ii,  1246 

Coanjock  Bay,  N.  C.,  improvement  of  waterway  via i,  I98;  *b  1230 

Cocheco  River,  N.  H.,  improvement  of - b 50, 835 

Cod,  Cape,  Mass.,  removal  of  wreck  off,  near  Orleans b 69,  883 

Colorado,  examination  of  reservoir  sites  in b 109 ; iv,  2815, 2917 

Columbia  and  Red  Mountain  Railway  Company,  bridge  of. . y - - b 531 

Columbia,  Department  of  the,  reconnaissances  and  explorations  in. . . 1,  552 ; vi,  3 <84 
Columbia  River,  Oreg.  and  Wash. : 

Boat  railway  from  The  Dalles  Rapids  to  Celilo  Falls,  construction 

0f i,495;  iv,  2979 

Bridge  at  Northport,  Wash.,  construction  of b 531 

Cascades  Canal,  construction  of 1, 190 ; iv,  2981 

Cascades  Canal,  operating  and  care b 198;  iv,  2983 
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Cokimbia  River,  Oreg.  and  Wash. -Continued. 

Ceiilo,  Oreg.,  improvement  above 

Causing  - - - ' 

Mouth  of,  defenses  at.  

Mouth  of,  improvement  at 

Portland,  Oreg.,  improvement  below. 

^three-mile  Rapids,  improvement  at 

Tongue  Point,  Oieg.,  improvement  below 

Concord^  Wash.,  construction  of  bridge  across  Snake  Eive'r 'to 'i'e wfaton,  ’ 1068 

Conecuh  River,  Ala.,  improvement  of  l’  ^32 

YoTlStods  N'  Y'  and  Pa”  SnrT6y  f0r  r6m0val  dams  and  th^wkter-’  U°3 

Hongaree  River,  S.  C.,  improvement  of 

Conneaut  Harbor,  Ohio : 

Improvement  of. . . 

Connecticut,  defenses  of  coast  of  

V’ounecncut  River,  Mass,  and  Conn. : x,  10,  on; 

Improvement  below  Hartford 

CouWnln  net^ee£  Hartford  and  Holyoke ^ ^ 

Ounlentnia  Creek,  N.  C.,  improvement  of  " V™*7 

v/ouLmgencies  oi  rivers  and  harbors,  estimate  for 
Continuing  contracts 

Allegheny  River,  Pa.,  locks  and  dams . 

Poston  Harbor,  Mass. . . 

Buffalo  Harbor,  N.  Y 

Chicago  River,  111 ...  . 

Christiana  River.  Del  

Cleveland  Harbor,  Ohio  

Columbia  River,  Oreg.,  Cascades  Canal  

Cumberland  River  above  Nashville.  Tenn 

Cumberland  Sound,  Ga.  and  Fla  

Delawaie  Bay,  Del.,  harbor  of  refuse 

Sutth  Ha®bZ  MiuPuhlladelphla’  Pa-’  and  Cwna«»>  J 

uunkirk  Harbor.  N Y ill,  zzza 

r alls  ot  Ohio  River  at  Louisville,  Ky 

Galveston  Harbor,  Tex  

Arrays  Harbor  and  bar  entrance.  Wash  Lyy 7 

vriear  Hakes,  channels  in  connecting;  waters  of 

Hudson  River,  N.  Y 

Humboldt  Harbor  and  Bay,  Cal 

Illinois  and  Mississippi  Canal.  Ill  ,"7  xv> 

rnaiana  Vhute,  tails  of  Ohio  River 

Kentucky  River,  Ky  

MnwffnlrJ  wy  t0i  La1ke  ^Penor,  Mich.,  waterway  from  .. . 
Milwaukee,  Wis.,  harbor  ot  refuge 

Mississippi  River,  between  Missouri  River  and  St.  Paul  Minn 

Mississippi  River,  between  Ohio  and  Missouri  rivers. 

Mississippi  River,  between  Ohio  River  and  Head  of  Passes'  ' 

Mississippi  River,  Vicksburg  Harbor,  Miss 

Missouri  River,  below  Sioux  Citv.  Iowa  

....  1,314;  iii,1743 

i,310;  iii,1698 

i.  528;  v,  3137 

mononganeia  River,  W.  Va.  and  Pa  ’o™7 

-ln  arragansett  Dav.  R.  I 

New  Y°rk  Harbor,  N.  Y„  Bay  Bidge,  Bed  riook,'ani' Buitermilk  cban’-123’ 1022 

^ew  York  Harbor,  N.  ¥.,  Newtown  Creek  . . 

Oa°ZaZCdbZ£rtemLake9’  Channel8  ““ecttog 

----  i,424;  iv,  2548 

unio  River,  Dams  Nos.  2,  3,  4.  5 and  6 

pKSKuLo’™Ue’Ky-’iDeMi"s lHdiaaa  $?:  ZS 

Homt  Judith,  R.  I.,  harbor  of  refuse  

Portland  Harbor,  Me.,  including-  Back  Cove 

Providence  River.  R.  f * 
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Continuing  contracts,  etc.— Continuer!. 

Rockland  Harbor,  Me - - - --  --  - ’ " " 9-0 . ’ . 1 4 qo 

Sabine  Pass,  Tex.,  harbor  at TV7n tv  2929 

San  Pedro  Bay,  Cal ’ ’m  ’ ..q. 

Savannah  Harbor,  ’a . ’’  9990 

Superior  Lake  to  Keweenaw  Bay,  Mich.,  waterway  from 1,  08 J , in  ^44 

Vicksburg  Harbor,  Miss Ani  .’3'  oS 

Willamette  River  above  Portland,  Oreg b 504 , ^ t '^5 

Wilmington  Harbor,  Del 7 oYaI  7/  1979 

Winyah  Bay,  S.  

Yamhill  River,  Oreg t 489  • 2972 

Yaquina  Bay,  Oreg VoqVtT  1*25 

Yazoo  River,  Miss.,  mouth  of b -9T 1 u> lbZo 

Contracts,  continuing.  See  Continuing  contracts. 

Cooper  Creek,  N.  J. : mc 

Bridge  at  Camden,  construction  of --- 

Improvement  of - J’ 104  ’ ’ 

Coosa  River,  Ga.  and  Ala. : . . . „ , 

Improvement  between  East  Tennessee,  Virginia  and  Georgia  Railroad 

Bridge  and  Wetumka,  Ala T’  n’ 

Improvement  between  Rome,  Ga.,  and  East  Tennessee,  Virginia  and 

Georgia  Railroad  Bridge Mg'*  ? 1 199 

Operating  and  care  of  locks  and  dams m 

Coos  Bay  and  Harbor,  Oreg. : . TVr  9q 

Dredging  harbor b'gj;  Vg 

Coos  River,  Oreg.,  improvement  of 1,  485;  iv,  2966 

^Improvement  between  Coquille  and  Myrtle  Point. b 481 ; iv,  2961 

Improvement  of  mouth - - - - - - : b 480 5 1 A 

Corporations,  occupancy  and  injury  of  public  works  by 1,  00,  000 

Corps  of  Engineers:  0 

Changes  in  personnel ---  ------- _ 0709 

Laws  of  Fifty-fifth  Congress,  second  session,  affecting  the vb 

Number  and  distribution  of  officers b 3,  4 

Officers  detached - - - 

Cory  don,  Pa.,  survey  for  removal  of  dam  in  Allegheny  River  at b 61 1 5 1: 

Coscob  Harbor,  Conn.,  improvement  of -. - - b 

Courtableau  Bayou,  La.,  improvement  of ’3  qAm 

Cowlitz  River,  Wash.,  improvement  of 1, 0U8,  iv,  1 

Craven  County,  N.  C. : ^ok 

Bridge  of,  across  Neuse  River  at  Newbern A>  gjg 

Bridge  of,  across  Trent  River  at  Newbern ---  b 

Crooked  River,  Fla.  ( see  Carrabelle  Bar  and  Harbor) 1,  249;  11,  15  75 

Cumberland  River,  Tenn.  and  Ky. : 

Bridge  at  Clarksville,  Tenn.,  construction  of  cribs ------  b £>b 

Gauging  ( see  Mississippi  River) b 301  ’ n’  7 

Improvement  above  Nashville,  T£enn b35b;  m 

Improvement  below  Nashville,  Tenn - b 664 ; m,  18 75 

Cumberland  Sound,  Ga.  and  Fla. : 

Defenses  of - * * - - f’  T*’ 

Improvement  of - b 232,  n,  lo-,3 

Improvement  of  waterway  via b "j™,  5 

Current  River,  Ark.  and  Mo.,  improvement  of b 30b;  11,  lb 7 1 

Currituck  Sound,  N.  C.,  improvement  of  waterway  via  1, 198 ; 11, 125U 

Curtis  Bay,  Md.,  improvement  of  channel  in  Patapsco  River  to b l7b  5 Jb  11°0 

Cut-off,  Apalachicola  River,  Fla.,  improvement  of ------  b 254  5 *b  J381 

Cuyahoga  River,  Ohio  ( see  Cleveland  Harbor), b 447>  455  5 ?724 

Cypress  Bayou,  Tex.  and  La.,  improvement  of - - - - b ; 11, 158J 


D. 


Dairy  Fork,  Tualitin  River,  Oreg.,  survey  of 

Dale  County,  Ala.,  bridges  of 

Dams.  See  Canals. 

Danville,  Tenn.,  reconstruction  of  bridge  across  Tennessee  River  at 
Dardanelle  * 

Improvement  of  Arkansas  River  at.  ( see  Arkansas  River) 

Survey  of  Arkansas  River  at 


i,511;  iv,  3053 
1, 532 

1, 536 

1,  302 ; 11, 1649 
i,308;  ii,1676 
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Darien  Harbor,  Da. : 

Defenses  of  . . 

Improvement  of . . b 8 ,26,  712 

Removal  of  wreck,  etc.,  in  b 225  j n,  1303 

Davis  Strait,  Me./re^vS iT  * 8 d ^ b358;  nb  2077 

Dpf^Sland+-Th0^0Ui?¥are’  Me->  removal  of  wreck  in I’  S’  So 

national,  allotments  from  appropriation  for I’ S"^838 

Defenses,  seacoast.  Nee  Fortifications.  1,7,9,14 

Delaware  Bay,  N.  J.  and  Del.  : 

Delaware  Breakwater,  Del.,  construction-  of T ISP  n mw 

Harbor  of  refuge,  construction  of  * b ’ Ir>  1^94 

Pier  near  Lewes,  Del.,  construction  of  IT’ 

wSfTTr* “i” B“y>  Va„  improvement  of t Irr’  !?S 

Wreck  of  Lottie  K.  Iriend,  removal  of  . . bl°6,  II,  1156 

Delaware  Breakwater,  Del.,  construction  of  ?’  if?3’  11  > 

Delaware  River,  N.;  J.,  Pa.,  and  Del. : b lol>  n»  1094 

Defenses  of 

Dike  at  Woodbury  Creek  (see  Cooper  Creek)’.*.’" Vi'vi 

^^!t?0\F^’-imVTOVement  0f  iC6  tar0or I lit’-  It  inqq 

luti  n 1075 

j,  , St^v^y^lbetw^i^Phi^^l^hia^ncl’D^awM-e^ay  ^ 

Delaware  (steamboat),  removal  of  wreck  of  ^ b 156,  n’  H0° 

Del  May  (schoofier),  removal  of  wreck  of  x’  xb  H72 

De  te  Po¥n7hT’,COI!8trUCtion  °t  bridge  acrowRong;  Eivw  at ... h ’ “’*2? 

.j  nectlons  between  Executive  Mansion  and.  ' go)?  -t7ro 

Deschutes  River,  Wash. : i,  6,  7,  32,  570 

Improvement  of  Olympia  Harbor T -te 

Survey  of,  at  entrance  in  Olympia  Harbor  I?  Iv>  30/0 

Des  Moines  Rapids  Cana!  and  3094 

Dewis,  E.  L.  (schooner),  removal  of  wreck  of  I; 

District  of  Columbia.  Nee  Washington  D.  C. b 83,  33^ 

Dividing  Creek,  Md.  (see  La  Trappe  River)*..  ' T -,nn  *+]J 

Division  engineers i,  169  j n,  1161 

Divisions,  engineer i,  36 

Sn^BT^TeX-  °Pening  cbaunei  at  "lhoiVth  .V.V.V. "T*2«7-  tt  Mo 

Duck  Creeh  (Smyrna  River),  Del. : b 2o7,  n,  lol2 

Improvement  of 

Removal  of  wreck  in  ' 1,162‘,  ii,  1151 

DuhUh8Harb^)^Minn?:0U^:, o^*h'ar"b"or  "°'f  refuge*  Uf  1(94(953 

Improvement  of. ... 

Removal  of  wreck  in  “ i,  424;  iv,  2548 

Dunkirk  Harbor,  N.  Y.,  improvement*  of m>  H??I 

Du wannsh  River.  Wash. : I,  4o6;  iy,  2748 

Improvement  of  (see  Puget  Sound) T si  * ™ on^ 

Survey  of,  and  tributaries b^ll?  Iv?  3066 

Dynamite  batteries  b ®25 ; iv,  3103 

bH 

E. 

Ea<l8’  8Jen«ivBes  $*IO™mea*  of  S°"«>  of  Mississippi  River  by  repre- 
East  Chester  Creek,  N.  f„  improvement  of.'.'.'.'.'.'.' *’  36’  269T;  Ifi,1™! 

Improvement,  of,  and  reclamation  of  flats T 100 

Survey  for  bridge  at  Washington ............ i*54i*  vigils 


INDEX. 


11 


Eastern  Railway  Company  of  Minnesota,  bridges  of b 53o 

East  River,  N.  Y. : in9o 

Harbor  lines  at  Brooklyn,  modification  of - b fjjg 

Harbor  lines  at  Long  Island  City,  modification  of b d4, 

Improvement  of . . - ; w ’ ,9. 

Survey  of  Wallabont  Channel ’ 

Electric  light  and  power  plants  of  seacoast  batteries > 

Elizabeth  River,  N.  J.,  improvement  of b ldb 

Elizabeth  River,  Va. : , , . ,.  _ 

Bridge  across  Southern  Branch,  at  Norfolk,  construction  of b 554 

Norfolk  Harbor  and  its  approaches,  improvement  of  -------  bj^i  n,  1-23 

Removal  of  wreck  of  steamer  Helen  Smith  m Southern  Branch  ...  1,  201;  n,  4254 
Waterway  from  Norfolk  Harbor  to  Albemarle  Sound,  improvement 

0£  _ i,  198 ; II,  l2ou 

Western  Branch,  improvement  of b 

Elk  River,  Md.,  removal  of  wrecks  in Am  .A  9007 

Elk  River,  Oreg.,  examination  of - i.wi, 

Elk  River,  Tenn.,  survey  of - "QYV:  m 91^7 

Elk  River,  W.  Va.,  improvement  of - I,.db5 , m,  210/ 

Embankments A Q 

Emplacements  for  guns  and  mortars b » 

Employees,  aid  to  injured *■> 

Engineer  Depot,  Willets  Point,  N.  Y b b>  b *-■  4 > 

Engineer  divisions  q9 

Engineers,  Battalion  of b h6*> 

Engineers,  Chief  of,  officers  on  duty  in  office  of 00  k?k 

Engineer  School,  Willets  Point,  N.  Y 1, 5,  32,  565 

Engineers,  Corps  of:  „ 

Changes  in  personnel .............  - - An 

Laws  of  Fifty -fifth  Congress,  second  session,  affecting  the Vb  3/89 

Number  and  distribution  of  officers - b j 

Officers  detached 

Engineers,  division - _ 

Engineers,  The  Board  of - **""  A™ 

Erie  Canal,  N.  Y.,  preservation  of  bench  marks b 001  > vb 

Erie  Harbor,  Pa. : itt  0„q- 

Water  levels  i,o51,  vi,  3779 

Erie  Lake: 

See  also  Northern  and  Northwestern  Lakes. 

Survey  of  Starve  Island  Reef b 453 ; iv,  2705 

Water  levels YI> 

Erie  Railroad  Company,  bridge  of - - - - b 533 

Escambia  River,  Fla.,  improvement  of A-i  5 9770 

Escanaba,  Mich.,  water  levels  at b 501  > ^b  3'J| 

Esopus  Creek,  N.  Y.  ( see  Saugerties  Harbor) b ldJ’ 

Essex  River,  Mass.,  improvement  of b 5b,  ^ 

Estimates:  qo 

Fortifications - \ fz 

Rivers  and  harbors,  examinations,  surveys,  etc.,  of b 02 / 

Rivers  and  harbors,  improvement  of - - - - b 33, 34 

Everett  Harbor,  Wash.,  improvement  of 1,  518 ; iv,  307o 

Examinations : 

Compilation  of b 

Excelsior  (barge),  removal  of  wreck  of - -- b 93-, 

Executive  Mansion  and  Departments,  Washington,  D.  C.,  telegraph  and 

telephone  connections - b 547 ; vi,  3734,  3743 

Explorations  and  reconnaissances  in  military  departments 1, 552 ; Vi,  3783 

Explosives  {see  Submarine  mines) - b 12 

F. 

Fairbluff,  N.  C.,  construction  of  bridge  across  Lumber  River  near b 536 

Fairhaven  Harbor,  Mass,  {see  New  Bedford  Harbor) b 74,  906 

Fairport  Harbor,  Ohio,  improvement  of b 449;  iv,  2676 

Falia,  Bogue,  La.,  improvement  of - b270;  11 ’} net 

Falls  of  Ohio  River,  Louisville,  Ky.,  improvement  of b 347 ; in,  1951 

Far  Rockaway,  N.  Y.,  bridge  obstructing  Far  Rockaway  Bay  at 1,  538 

Far  Rockaway  Bay,  N.  Y.,  bridge  obstructing b 53^ 
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Far  Rockaway  Ferry  and  Improvement  Company,  bridge  of 
Feather  River,  Cal. : ’ ° 

Improvement  by  California  Debris  Commission  . 

Improvement  of 

Fernandina,  Fla. : 

Defenses  of 

Improvement  o-f  waterway  to  Savannah,  Ga ’ 

Fishing  Creek,  N.C.,  improvement  of 

Five-mile  Creek,  Ala.,  survey  for  canal  to  Warrior  River'!.’.' 

I ive-mile  River  Harbor,  Conn.,  improvement  of 

Flathead  River,  Mont.,  improvement  of 

Fleming  (schooner),  removal  of  wreck  of . . . . ....  . . J . _ . . 

Flint  River,  Ga.,  improvement  of * 

Flint  River,  Mich.,  survey  of. 

Florida : 

Defenses  of  east  and  west  coasts 

Water-hyacinth  obstructions  in  waters  of 

Flushing  Bay,  N.  Y.,  improvement  of 

Forked  Deer  River,  Tenn.,  improvement  of 

Fort  Clinch,  Fla.,  defenses  at. 

Fortifications:  


i,  538 

i,530;  vi,  3549 
i,475;  iv,  2942 

1,26,713 

1,230;  ii,1318 
1,202;  ii,1239 
i,269;  H.1446 

1,105,968 

i,522;  iv,  3081 
1,177;  ii,1181 
i,  251 ; ii,  1383 
i,139;  iv,  2600 


1,26,716 

- i,  35 

1,118,1008 
1,331,333;  m,  1872 
• 1,8,26/713 


Appropriations  and  allotments 

Dynamite  batteries 

Emplacements 

Estimates  ot  appropriations  required 

Fortress  commander,  duties  of,  as  to  New  York  Harbor! 

Gun  and  mortar  batteries 

Preservation  and  repair  of !!!.'! 

Proj ects ’ ’’/ 

Sea  walls  and  embankments 

Sites  for,  acquisition  of 

Submarine  mines ////’ 

Temporary  defenses 

Temporary  occupation  of  land !*!!”!!!!!!!!!!! ! / /_ 

Fort  Jackson,  La.,  defenses  at 

Fort  Knox,  Me.,  defenses  at. ’ 

Fort  Macon,  N.  C.,  defenses  at 

Fort  Monroe,  Va.,  defenses  at . 

Fort  Morgan,  Ala.,  defenses  at 

Fort  Point  Channel,  Boston  Harbor,  Mass. : 

Construction  of  city  bridge  across 

Construction  of  railroad  bridges  across 

Improvement  of  (see  Boston  Harbor)...!.!  . 

Fort  Popham,  Me.,  defenses  at * / / / "' 

Fort  Pulaski,  Ga.,  defenses  at [ 

Fortress  commander,  duties  of,  as  to  defenses  of  New  York  Harbor 

Fort  Trumbull,  Conn.,  defenses  at 

Fox  River,  Wis.  : 

Bridge  across  canal  at  Appleton,  reconstruction  of . . 
Improvement  of 

Improvement  of  Green  Bay  Harbor !!!!!!!!!!!!!!!!!!!!!!/**’ 

Operating  and  care  of  locks  and  dams 

Property  and  rights  of  United  States  as  to !!! 

Francis  (ship),  removal  of  wreck  of .!!!_!._. 

Frankfort  Harbor,  Mich.,  improvement  of 

French  Broad  River,  Tenn.,  improvement  of !!!!!.!!*!!!!!.!!!."’ 

Friend,  Lottie  K.  (schooner),  removal  of  wreck  of 
Fulton,  Ark. : 

Improvement  of  Red  River  above 

Improvement  of  Red  River  below ! ! ! ! . 


1,7,9,14 

i,  11 

i,8,9 

i,  32 

1,11,579 

i,  8 

i,  13 

i,  8 

i,  13 

i,  13 

i,  12 

i,  8 

i,  14 

1,8,744 

1,8,14,583 

i,8,692 

....  1,8,23,679 
....  1,8,13,737 

i,  533 

i,  535 

1,61,864 

....  i,8, 14,583 
....  1,8,26,707 

1,11,579 

....  1,8,18,612 

i,  533 

i,397;  m,2338 
i,  387 ; hi,  2295 
i,  39ft;  iii,  2395 
1,398;  iii,2353 
1,156;  ii,U04 
1,421;  iv,  2529 
1,344;  iii,1937 
i,  156;  ii,  1104 

i,  291 ; ii,  1588 
i,  289 ; ii,  1575 


G. 

Galena  River,  111.,  operating  and  care  of  lock  and  dam  . 
Galveston  Bay  and  Harbor,  Tex.  : 

Defenses  of 

Galveston  Bay,  improvement  of  ship  channel'.'.’.’.  . . 

Galveston  Harbor,  improvement  of 

Galveston  Harbor,  modification  of  harbor  lines 
Morgan  Canal,  improvement  of  (see  Galveston  Bay) 


i,  316;  Hi,  1802 

...  1,13,29,765 
1,283;  n,1505 
i,2S2;  ii,1491 
. i,  34;  ii,  1571 
i,283;  ii,1505 
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Galveston  Bay  and  Harbor,  Tex.— Continued. 

Morgan  Canal,  operating  and  care ’ ’ \ 239 

Waterway  'from  Gulf  of  'Mexico ' to'  Houston,  examination  an'd^  sm>  ^ ^ 

West  Galveston  Bay,  improvement  of  channel" - - - 1,  284;  n, ,1507 

Galveston,  Brazos  and  Southwestern  Railway  Company,  bridge  ot 1,04* 

Gasconade  River,  Mo. : T koo 

Construction  of  bridge  across,  at  Rollins  Ferry Vkoq'.  vt 

Improvement  of,  by  Missouri  River  Commission b vi,  a* oy 

^aU Columbia  River,  Oreg.  and  Wash  .......  - -Vr’  1649 

Mississippi  River  and  principal  tributaries Aoo.\tt  1S1 

Mississippi  River  at  St.  Paul,  Minn  b 3|2 , m,  1«31 

Northern  and  Northwestern  Lakes '/o  00 

Gauley  River,  W.  Ya.,  improvement  of  ...  - - - - - b 3bb, 

Gedney  Channel,  New  York  Harbor,  N.  Y.,  improvement  of - 1,  L &(, 

Genesee  River,  N.  Y.  (see  Charlotte  Harbor)  v .....  - b 463j  ^ 

George  Lake,  St.  Johns  River,  Fla.  (see  Volusia  Bar) b 

Georges  River,  Me.,  improvement  of 1,  45, 

Georgetown,  D.  C.  See  Washington. 

Georgetown,  S.  C.,  defenses  of r 9*  707 

Georgia,  defenses  of  coast  of - - - - - * * Y7b . ’ 1 7o 

Gillingham,  J.  E.  (barge),  removal  of  wreck  of b t 117  ion? 

Glencove  Harbor,  N.  Y.,  improvement  of b 

Gloucester  Harbor,  Mass.,  improvement  of -----  b 

Goshen  Creek,  N.  J.,  improvement  of  tt  1843 

Governor  Marvin  (steamer),  removal  of  wreck  of. - ------  - ---  b 245,  xb 

Gowanus  Bay  channels,  New  York  Harbor,  N.Y.  (see  Bay  Ridge  Channel, 

\ Idly  lUlO 

Gowanus  Canal,  New  York  Harbor,  N.  Y.  ( see  Bay  Ridge  Channel  etc.) . - - J,  121, 1016 

Gowanus  Creek  Channel,  New  York  Harbor,  N.  Y.,  improvement  ol b 122, 1020 

Grand  Calumet  River,  111.  and  Ind. : ,n„ . 

Improvement  of b403,  iv,  2430 

Improvement  of  Calumet  Harbor I;  mk’  IV’  oiia 

Grand  Haven  Harbor,  Mich.,  improvement  of b IV>  25uy 

Grand  Lake,  La.  (see  Mermentau  River)  -. ----- b 275 ; n,  14/8 

Grand  Marais,  Mich.,  improvement  of  harbor  of  refuge 1,  384,  in,  2^85 

Grand  Marais,  Minn.,  improvement  of  harbor  at - - - - - b 3 /8 ; ill,  2^51  i 

Grand  Rapids,  Wabash  River,  Ind.  and  111.,  operating  and  care  of  lock  and 

b 3ol  ; hi,  1985 

Grand  River,  La.,  improvement  of 1,  272;  11, 1471 

Grand  River,  Midi. : r -nr  «wii 

Improvement  of iv,2oU 

Improvement  of  Grand  Haven  Harbor b 41o;  1V>  2509 

Grand  River,  Ohio  (see  Fairport  Harbor) 1, 449;  iv,  2b /b 

Grasse,  Sylvia  de  (steamer),  removal  of  wreck  of  1,507;  iv,  5U59 

Grays  Harbor,  Wash.,  improvement  of,  including  bar  entrance 1,  512;  iv,  30o9 

Great  Falls,  Potomac  River,  raising  height  of  dam  at 1, 54o;  vb  3bo8 

Great  Harbor,  Mass,  (see  Woods  Hole  Channel) 1,  73,  905 

Great  Kanawha  River,  W.  Va. : T qCq.  ttt  oho 

Improvement  of b3b3>  m» 

Operating  and  care  of  locks  and  dams. b 3bo;  M,  21.^5 

Great  Lakes : „ 

Defenses  of  ports  in  New  York - - - - b 2»,  • 

Improvement  of  channels  in  connecting  waters  of - b 424;  iv,  2548 

Surveys,  and  correcting,  printing,  and  issuing  of  charts b 547 ; vi,  3715 

Water  levels b^;  Vb 

Great  Pedee  River,  S.  C.,  improvement  of 1,  215 ; n,  Lb» 

Great  Salt  Pond,  Block  Island,  R.  I.,  improvement  of - - - b «3,  -»2J 

Great  Sodus  Bay,  N.  Y.,  improvement  of  harbor  at b 464;  iv,  2801 

Green  Bay,  Mich.,  water  levels  at  Escanaba b|^b  Vb^79 

Green  Bay  Harbor,  Fox  River,  Wis.,  improvement  of b 5 nb  2295 

Green  Jacket  Shoal,  Providence  River,  R.  I.,  removal  of b 7o, 

Green  River,  Ky. : 

Improvement  above  mouth  of  Big  Barren  River  (Lock  No.  5) b 355;  in,  lyoo 

Operating  and  care  of  locks  and  dams b 3b4 ; in,  1993 

Reconstruction  of  Lock  No.  2,  at  Rumsey  : ; - b 3b2 ; hi,  1J85 

Greenville  Harbor,  Miss.,  improvement  by  Mississippi  River  Commis- 
sion   b °28  ;v,  3137 
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Greenwich  Harbor,  Conn.,  improvement  of  ...  T ..n  n_. 

Gulf  oTm^88"  con8tr"cti°l1  ^idge  across  Yazoo  River  ati ’ j’llt 

Gulf  of  Mexico,  examination  and  survey  for  waterway  to  Houston  t ossV  tt  1 sir 

rnlf  T°nt  survey  °f  channel  to  Ship  Island  HarLr  . ...  ,288’  "’/am 

Gull  Lake,  Mum,,  construction  of  reservoir  at. . T'  ViV.‘  Y.WiY 

Guns : b oL  < , nr,  1812 

Batteries 

Rapid-fire b 8 

Guyandotte  Eiver,  W.  Ya. : b 8 

Construction  of  bridge  at  Salt  Rock ... 

Improvement  of . . . v.v  -■  b 533 

1,368;  iii,2140 


H. 

HnrkpS«^v  J’’  c°nsTtruction  of  bridge  across  Hackensack  River  at  1 534 

of  bridge  acr08S’ at  Haokensa 

Davenport  Harbor.  Iowa * ' * - b 

East  River,  N.  Y.,  at  Brooklyn  If  34  ’ 

East  River,  N.  Y. , at  Long  Island  City  ! I’  of’ 

Galveston  Harbor,  Tex.  ' J ' b 34,  102d 

Hudson  River,  N.  Y.,  at  Yonkers”  *.'. 7. I;  34  ; 11, 1571 

St.  Clair  River,  Mich.,  at  Port  Huron ....”” ] ” ! T‘  A , !’  ?*’  tTl 

St.  Joseph  Harbor,  Mich Ij  31 , iv,  ^607 

Sandusky  Harbor,  Ohio  .......  7 7 - ; * b 34 

Savannah,  Ga 34;  iv,  2733 

Harbors  and  rivers : b 31 

Appropriations  .... 

Expenditures  during  fiscal  year  *1898  - I;  33,  34 

Improvement  of b 33 

Harlem  River,  N.  Y. : b 32 

Construction  of  bridge  across 

Improvement  of b 533 

^V6r’  imProvement  of  wa'terwav  Via’  777.7.7.'. V 206  * n’  1246 

Harwich;  U°Z’: mpr0Vemeat  of  Connecticut  Eiver  below  ....  .V.V.V. . ! 06  V,  91,  9« 

Examination  of  Herring  River Q.  noo 

Examination  of  Salt  Pond I;  q i oq7 

Harwich  (canal  boat),  removal  of  wreck  of 77  7 7 J J ]’AA\ 

Havre  de  Grace,  Md.,  improvement  of  Susquehanna  River  above*  7nd* be-  ^ 

Hawkins  Point,  Md.', ‘shore  protect'ion  at*.”*.'.*. 167;T  11 ,1157 

Hell  Gate,  East  River,  N.  Y.,  improvement*  of*. V aqo 

Hempstead  Harbor,  N.  Y.  (see  Glencove  Harbor) !’  4?3? 

Henry , Cape,  Eight,  Y a.,  removal  of  wreck  off  V 201  • ™ 1 93“ 

Herring  River  Harwich,  Mass.,  examination  of “ ’ l o|  qf J 

Allegheny  River,  Pa,  construction  of  lockanddam*.;.*.*  'i*3*76-  in  2^06 

Hillsboro  Bay  and  River,  Fla. , improvement  of ’ 24fi  - JT’  fo„ 

Hi lton^N.^C,  reconstruction  of  bridge  across  North  East  Branch,  Cape  Fear  ’ ’ 

Holland  (Black  Lake)  Harbor,  Mich,  improvement  of.  i*  *4*1*4  •*  ivV^Ofi 

Hoi'f  ?!fsal;fake  Kay,  Md'...  removal  of  wreck  near.  i.  175;  n m2 

ollis  Bridge,  Choctawhatchee  River,  Ala,  construction  of  bridge  near  t 539 

Hohvay,  L.  (schooner),  removal  of  wreck  of  g near...  i,  532 

Homochitto  River,  Mies,  improvemen t of . . Y o«i  . w i SS 

Hoquiam  River,  Wash,  construction  of  bridge  across*. *.”*.*. ’ \ too 

Horn  Island  Harbor  and  Pass,  Miss. : & b 533 

Depth  on  bar  at  the  pass .... 

Survey  of "* -----  ll,  1441 

HraMtoni’c Si™  rdnildinS  bridge  MrosV  Portage  Lake  to  Hancock.'.'.'.'.'.:  J'  537 

nousatonic  River,  Conn,  improvement  of. T 'gf  g~g 
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H°aExa  Jnatton  and  survey  for  waterway  to  Gulf  of  Mexico I,  288;  n,  1515 

Improvement  of  Buffalo  Bayou  . - - - - ■ * L < - .’  Vt’  8088 

Howard  University  Reservoir,  Washington,  D.  C.,  construction  of >•  ’ ’ 

Hudson  River,  N.  Y. : , , x t 84. 1072 

Harhor  lines  at  Yonkers,  establishment  of > 

Improvement  between  Coxsackie  and  Troy < ? iok’  1058 

Improvement  of  Peekskill  Harbor - Ylll-  iv  2948 

Humboldt  Harbor  and  Bay,  Cal.,  improvement  of \^\}.[  ^05 

Huntington  Harbor,  N.  Y.,  improvement  of - ’ 2053 

Huron  Harbor,  Ohio,  improvement  of x’  5 ; 

Huron  Lake : , T i Q 

See  also  Northern  and  Northwestern  Lakes.  . 2583 

Improvement  of  harbor  of  refuge  at  Sandbeach -*  ^ 3^79 

Hutchfn sons6 MandJ  Savannah  Harbor,  Ga. , modYfioation  of  harbor  lines  at . . . b 34 

Hyacinth,  water,  obstruction  of  Southern  rivers  by  the 

Hvannis,  Mass.,  improvement  of  harbor  of  refuge  at  . ...........  - - - - - _ b 

Hydraulic  mining  in  California  (see  California  Ddbns  Commission)..  i,5o0,  vi,  oo49 

I. 

Illinois  and  Mississippi  Canal,  HI. : ^ 499.  iv.  2447 

Construction  of - - - * - - - - : " " V.' ' v, 7 jok  • tv’  948fi 

Operating  and  care  of,  around  Rock  River  Rapids , 1 

Illinois  River,  111. : T 534 

Bridge  at  Pekin,  construction  of ' .1  404;  iv,  2436 

^eratin^ancfcare  of  Lagrange and'K'ampsville locks  anddams.  1,406;  it,  2442 
Indiaia  Chute,  falls  of  Ohio  Eiver,  Louisville,  ky.,  improvement  of. . I,  I 34. , in,  19ol 
Indian  River,  Fla.,  improvement  of ------ *. T’  Ififi’  ti’  1156 

Indian  River  Bay,  Del.,  improvement  of  waterway  via i,lbb,  n,  l • 

Indian  River  Inlet,  Fla.  (see  Indian  River)  - - - - i,  , n, , 

Individuals,  occupancy  and  injury  of  public  works  by b bds 

Injured  employees,  aid  to x 35  533 

Injury  to  public  works - - - - - V Far  • ’TT  1 1 *fi 

Isle  of  Wight  Bay,  Md.,  improvement  of  waterway  via 1,  lbb , , 

J. 

Jackson,  Fort,  La.,  defenses  at 1,  8,  744 

James  River,  Va  : 1, 190;  11, 1209 

Improvement  of ----- T 1 Q1  ’ tt  1219 

Protection  of  Jamestown  Island V ft.  tl  i<m 

Removal  of  wreck  of  steamer  Wyanoke.  ------- u,  10 

Jamestown  Island,  James  River,  Va.,  protection  of , 5 ’ 

Jefferson  County,  Tex.,  bridge  of - V *980*  • 11  1818 

Jekyl  Creek,  Ga.,  improvement  of  waterway  via -----  - --- b ^u,  n, low 

Jonesboro,  Lake  City  and  Eastern  Railroad  Company,  bridge  of b 

Judith,  Point,  R.  L : r 80  998 

Construction  of  harbor  of  refuge  . - - ....  ------ t 80  99fi 

Improvement  of  entrance  to  Point  Judith  Pond V 988-  tt  1888 

Jupiter  Inlet,  Fla.  ( see  Indian  River) 1,  -08,  u,  1000 

K. 

Kabekona  Narrows,  Leech  Lake,  Minn.,  construction  of  bridge  across b 534 

Kalamazoo  River,  Mich. : t 414*  iv  2506 

Improvement  of ’ A1  o ! T ’ r,-0V 

Improvement  of  Saugatuck  Harbor - 7 to?! 

Survey  of,  from  Saugatuck  to  New  Richmond.. - Mofi.  tv  2442 

Kampsville  Lock  and  Dam,  Illinois  River,  111.,  operating  and  care. . . 1, 406,  iv,  244- 

Kennebec  River,  Me. : T ^ g83 

Defenses  of - ' / 45’  828 

Improvement  of - "Vac.  ’TT  0000 

Kenosha  Harbor,  Wis.,  improvement  of m,  ^00 

Kentucky  Elver  Ky. : 355 ; 2012 

Operating  and  care  of  locks  and  dams 1,  dob, 

Kerckhoff-Cuzner  Mill  and  Lumber  Company,  bridge  of --  ----  b*>*> 

Kewaunee  Harbor,  Wis.,  improvement  of 1,  ouo,  , to 
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K6WeLakelu^riOTh-’  imPr0Tement  ancl  °Perati“g  care  of  waterway  to 
ICw^Poln^  Mich., 

Keyport  Harbor,  N.  j.,  improvement  of I}  3S2’  383  5 111  ’ 2244 

Key  West  Harbor,  Fla. : b 141, 1067 

Defenses  of 

Improvement  of,  including  entrance' J/}3’  26>  720 

T..11Eem®Ial  of  wrecks  in  Man  of  War  Harbor J’248;  u>  l371 

Killpond  Bar  Mass.,  removal  of  wrecks  on ’ 245  \ 13f3 

Kill  van  Kul]  ^ . Y and  NTT  ?pp  Mfn+pn  TqI  o-n/i  at  t i?  84^  932 

Kingston,  E.  I. : ( “ btaten  ““}*-»«*■  Jersey  channel) ....  i,  136, 1000 

l!n!l^rnCti0nt  °i I)arbor  of  refuge  at  Point  Judith  ....  . sn 

Improvement  of  entrance  to  Point  Judith  Poud  ....  ) 5 

KW  pw  M ln““  harbOT  at  Point  Judith  Pond J’  SJ’ 

Knox,  1 ort,  Me.,  defenses  at.  i,  84,  93o 

Kootenai  River,  Mont. : * * b 8, 14,  583 

Improvement  above  Jennings 

Improvement  between  Bot.nersf  auVrinVeroiVonal’boumiary;  \ 5l\\  ^ 

Hi. 

Lafourche  Bayou,  La.,  improvement  of T 970  1AOO 

’ a ^ . sie  Noithern  and  Northwestern  Lakes.  ’ 532 

Lamson,  A.  D.  (schooner),  removal  of  wreck  of i 201  • it  1 oq* 

Land,  temporary  occupation  of,  for  defensive  purposes  ,201’  ir,  1235 

LaASlfi  Vei’  M?‘’-SUrVey  of’  Up  to  Mai>ianna J..  .' n Jdi 

La  frappe  River,  Md.,  improvement  of  1}  n>  1378 

Laws : b 169 ) n,  1161 

i ifty-fifth  Congress,  second  session,  affecting  Corns  of  Engineers  VT  q-yca 

^commendation  for,  in  aid  of  injured  employees^  g VI>  f® 

Lawson,  Kate  (schooner),  removal  of  wreck  of. ...  Vq'o'*  ,T  190? 

Leaf  River,  Miss.,  improvement  of bI92,  n,  1221 

Leech  Lake,  Minn. : b 266;  n,  1442 

Bridge  across  Kabekona  Narrows,  construction  of T 

Operating  and  care  of  reservoir  bvo* 

Reservoir  at * b 318;  hi,  1816 

Leflore  County,  Miss. : b 317 ; hi,  1812 

Construction  of  bridge  across  Yalobusha  River  in  . . . T 

Legisiatto™  of  br,dge  acros8  Yazo° Ei™  V ::  I” : ! ! : : : : : l:Ut 

L7Ierf  Fifty'fifth  CongIesa>  sec°hd  session,  affecting  Corps  of  Engi- 

r «mEeCr?m“?e! ^ationVfor.' 'in' ’aVd  of  iiijured  empicy^s!'. VI’  fS 

Improvement  of ’ 

Plan  and  estimates  for'  locks  and  darns'. ! *. *. | III’  £2* 

Lewes,  Del. : I,  373;  iii,  2159 

Bridge  across  Lewes  Creek,  construction  of  T KOc 

Construction  of  iron  pier  in  Delaware  Bay  near"*.' j iV0\  TT 

Tarynern  °f  wate™ay  from  Chincoteagne  Ba^  'v'a".'/to  Del aware  ’ 

Lewes^Creek,  Del'.,  construction  of  bridge  across, 'at  Lewes' I,166;  VJ?- 

Wash  ’ COU8truction  of  *>™lge  across  Snake  River  to' Concord,  ’ 

TtSS011'  n*  *m>  ^^Mru'ction*  of  bridge  across  Niagara  River  at 

Lewiston  Brunswick  and  Bath  Street  Railway,  bridge  of  I’  Wl 

Lewiston-Concord  Bridge  Company,  bridge  of  * I’ ill 

Lewiston  Connecting  Bridge  Company,  1, ridge  oi.V.V. I’ll  % 

T }f«!  Wa“^  BayL?eL>  improvement  of  waterway  vik'.*. V iqq,  „ nS 

Little  Calumet  River,  111.,  reconstruction  of  bridge  across  ; 

Little  Egg  Harbor  Inlet,  N.  J.,  removal  of  wreck  in V 156 • n ’ll 04 

Little  Haroor,  Mass,  (see  Woods  Hole  Channel)  ....  ’ °6’ 

T SI6  harbor  N.  H.,  ^mProvement  of  harbor  of  refuge  I’!? 

Little  Kanawha  River,  W.  Va. : & ----- 1, 51, 8o7 

Improvement  of 

r •+«°P.e/akS*  anli  care  of  lo°i  and  dam J’XiSi  ™’  7,\\?i 

Little  Mud  River,  Ga.,  improvement  of  waterway"  vi7  ’^230;  S’  1318 
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Little  Pedee  River,  S.  C.,  improvement  of b 213;  n» 

Little  Pigeon  River,  Tenn.,  improvement  of b 345;  in,  1937 

Little  River,  La.  ( see  Red  River) U’la lu 

Little  Sodus  Bay,  N.  Y.,  improvement  of  harbor  at b 464;  iv,  2804 

Locks.  Nee  Canals. 

Logan,  Gen.  John  A.,  statue  of  (see  Public  buildings  and  grounds). . i,  546;  vi,  3737 

Long  Bridge,  Washington,  D.  C.  (see  Potomac  River) i,  178;  ii,  1183 

Long  Cove,  Conn.,  construction  of  bridge  across -•  b 536 

Long  Island,  Charleston  Harbor,  S.  C.,  construction  of  bridge  across  Breach 

Inlet  at - i,  536 

Long  Island  City,  N.  Y.,  modification  of  harbor  lines  in  East  River  at i,  34, 1025 

Long  Island  Sound,  defenses  of  eastern  entrance i,  13, 18, 612 

Long  Tom  River,  Oreg.,  examination  of,  up  to  Monroe i,  509;  iv,  3045 

Lookout,  Cape,  Oreg.,  examination  of  harbor  at i,  502;  iv,  3001 

Lorain  Harbor,  Black  River,  Ohio: 

Improvement  of i,  446;  iv,  2658 

Survey  of i,  454;  iv,  2717 

Louisa  (Levisa)  Fork,  Big  Sandy  River,  Ky. : _ 

Improvement  of b 371 ; in,  21o5 

Plan  and  estimates  for  locks  and  dams b 373;  in,  2159 

Louisiana,  water-hyacinth  obstructions  in  waters  of i,  35 

Louisville,  Ky. ; 

Bridge  across  Louisville  and  Portland  Canal,  reconstruction  of i,  odl 

Improvement  of  falls  of  Ohio  River,  including  Indiana  Chute  ...  i,  347;  in,  1951 

Operating  and  care  of  Louisville  and  Portland  Canal . .. — i,  349;  in,  1957 

Louisville  and  Nashville  Railroad  Company,  bridges  of i,  536 

Louisville  and  Portland  Bridge  Company,  bridge  of i,  531 

Louisville  and  Portland  Canal,  Ky. : 

Operating  and  care  of b 349 ; hi,  1957 

Reconstruction  of  bridge  across b 531 

Loutre,  Pass  a,  Mississippi  River,  La.,  closing  crevasse I,  280;  n,  1487 

Lower  Machodoc  Creek,  Va.,  improvement  of b 184;  n,  1197 

Lubec  Channel,  Me.,  improvement  of b 36,  813 

Ludington  Harbor,  Mich.,  improvement  of , b 418 ; iv,  2522 

Lumber  River,  N.  C.,  construction  of  bridge  across I,  536 

Lynn  Harbor,  Mass.,  improvement  of 1,59,860 

M. 


Mabey,  E.  L.  (steamer),  removal  of  wreck  of 1, 231;  ii,  1321 

Machodoc  (Lower)  Creek,  Ya.,  improvement  of i,  184;  n,  1197 

McKeesport,  Pa. : 

Construction  of  bridge  across  Monongahela  River  at 1, 531 

Reconstruction  of  bridge  across  Youghiogheny  River  at 1, 535 

Magon  Bayou,  La.,  improvement  of i,  295;  n,  1616 

Macon,  Fort,  N.  C.,  defenses  at i,  8,  692 

Mailboat  Slough,  Wash.,  survey  of - i,  523;  iv,  3088 

Maine,  defenses  of  coast  of 1, 14, 583 

Malden  River,  Mass.,  improvement  of i,  60, 862 

Mamaroneck  Harbor,  N.  Y.,  improvement  of i,  113,  995 

Manasquan  River,  N.  J.,  improvement  of i,  143, 1070 

Manatee  River,  Fla.,  improvement  of I,  242;  n,  1338 

Manchac  Bayou,  La.,  improvement  of i,  271;  ii,  1467 

Manchester  Harbor,  Mass.,  improvement  of I,  58,  859 

Manistee  Harbor,  Mich.,  improvement  of i,  419;  iv,  2525 

Manitowoc  Harbor,  Wis.,  improvement  of I,  392  ; m,  2316 

Man  of  War  Harbor,  Key  West,  Fla.,  removal  of  wrecks  in I,  245;  ii,  1343 

Manokin  River,  Md.,  improvement  of 1, 172;  ii,  1168 

Mantua  Creek,  N.  J.,  survey  of i,  158;  ii,  1122 

Maps : 

Estimates  for  publication  of  military  and  other i,  552 

Northern  and  Northwestern  Lakes 1, 547 ; VI,  3745 

Marcushook,  Pa.,  improvement  of  ice  harbor  in  Delaware  River  at  . . . i,  149 ; n,  1093 

Maria,  Anna  (schooner),  removal  of  wreck  of 1, 156;  n,  1104 

Marianna,  Ark.,  survey  of  L’Anguille  River  up  to i,  308;  ii,  1678 

Marietta,  Ohio,  construction  of  bridge  across  Ohio  River  at I,  531 

Marietta  and  Williamstown  Bridge  Company,  bridge  of i,  531 

Marquette  Harbor  and  Bay,  Mich. : 

Construction  of  harbor  of  refuge  off  Presque  He  Point.  I,  383;  Hi,  2284 

Improvement  of  harbor I,  383 ; in,  2252 

Water  levels i,  551;  vi,  377S 

ENG  98 2 
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Marthas  Vineyard,  Mass. : 

Improvement  of  harbor  at  Vineyard  Haven  ....  T 79  Qni 

Removal  of  wreck  in  Vineyard  Haven  Harbor  ..  r Si 

Marvin,  G overnor  ( steamer),  removal  of  wreck  of . . Vo ’A  .'V  oYo 

Massachusetts,  defenses  of  southeast  coast . . ; ’ Veni 

Matanzas  River,  Fla.  (see  St.  Augustine  Harbor) Vim-™  i So 

Matawan  Creek,  N.  J. : 1662, 

Improvement  of . un  incc 

Improvement  of  Keyport  Harbor MjV’ 

Matilda  (schooner),  removal  of  wreck  of  " ' * * ; ! 

Mat taponi  River,  V a. , improvement  of V i sc  . i one 

Mattituck  Harbor,  N.  Y.,  improvement  of t 1 1 ^ inm 

Maumee  River  and  Bay,  Ohio : ; iUUi 

Improvement  of  Toledo  Harbor T Aai  . T,r  oria 

Survey  of  straight  channel  in i 453*  iv  2fi93 

Maurice  River,  N.  J.,  removal  of  wreck  in \ 7’ 

Menominee  River  and  Harbor,  Mich,  and  Wis. : ’ > > 

Improvement  of  harbor r oo-  TTT  998Q 

Improvement  of  river.... i ! ! ! i I ! I ‘ “ i W-Sawi 

Merrii^^E^^Mass!  ;^mprovomen^  of)  including  tributaries i,27B;  n,  1478 


Improvement  of ka  sc 

ImnrnvAmAnt  nf  tj.,  * * 1,04,00 


Improvement  of  Newburyport  Harbor V V V ! V ” j S’  847 

Survey  from  Lowell  to  New  Hampshire  State  line ” i fib’  884. 

Mexico,^  Gulf  of,  examination  and  survey  for  waterway  to  Houston,  * ’ 

Miami,  Fla.,  defenses  at.’ .’ .’ .7 I;  2Sfl 

Mianus  River,  Conn.,  improvement  of ’ t 108  Q79 

Michigan  Central  Railroad  Company,  bridge  of  ’ V ZH 

Michigan  City  Harbor,  Ind. : I?  5db 

Improvement  of  inner  harbor t 40Q  • tv  948Q 

Improvement  of  outer  harbor r’  409-  tv  94qi 

Michigan  Lake : i,  , iv,  J491 

See  also  Northern  and  Northwestern  Lakes. 

Canal  to  Sturgeon  Bay,  Wis.,  construction  of  harbor  of  refuge  at  eastern 

entran cc  . — . . . . . . . ... t 389 . m 9308 

Canal  to  Sturgeon  Bay,  Wis.,  improvement  of V.  / 388-  hi’ 2^97 

Canal  to  Sturgeon  Bay,  Wis.,  operating  and  care i’  389;  hi’  2303 

w ater  lev 6ls j 3770 

™ ®r.k’  F°rke(1  Deer  River,  Tenn.,  improvement  of ’’  V,  33L  333:’  in  1872 

Mifflin  Bridge  Company,  bridge  of i 531 

Milan,  111.,  operating  and  care  of  canal  around  Rock  River  Rapids. ..  i,  408;  iv  2486 

tG-™ i ^ departments,  reconnaissances  and  explorations  in n 552 ; vi  3783 

Millbridge,  Me.,  removal  of  wreck  in  Narraguagus  Bay  at i 59  838 

5iver>  ^ew  Haven,  Conn.  ( see  New  Haven  Harbor)  i'  95?  955 

Mill  River,  Stamford,  Conn.  ( see  Stamford  Harbor) t 107’  970 

Milwaukee  Harbor  and  Bay,  Wis. : J ’ w ’ 

Construction  of  harbor  of  refuge T qoq.  ttt  oqqa 

. Water  leyels.. """""""""""i:::  ifol’-  VI’s77q 

Mineral  Range  Railway  Company,  bridge  of ’ ’ \ kq7 

Mines,  submarine . . . 1 12 

Mining,  hydraulic,  in  California  ( see  California  Debris  Commission)..  1,  530;  vi  3549 

Minnesota  River,  Minn.,  improvement  of ’ T Vo-  ttt  I89fi 

Mispillion  River,  Del.,  improvement  of i {04’-  11  1154 

MissisM^piyRivel^,  ®an^rauc*scoHark°r>  Cal.  (see  IVo  Mission  Rocks).  1,  469 / iv^  2923 

Beechridge,  111.,  prevention  of  break  into  Cache  River  near 1,  313;  hi,  1732 

Bridge  across,  in  Minnesota,  construction  of \ 535 

Davenport,  Iowa,  establishment  of  harbor  lines 1 34-  m 1805 

Delta  Point,  La,.,  improvement  at,  by  Mississippi  River  Commission.  1,  528;  v!  3137 

Des  Moines  Rapids  Canal  and  Dry  Dock,  operating  and  care 1,  316;  in,  1794 

Dredge  boats  and  snag  boats  on  upper  river,  operation  of 1,  314;  m 1733 

Gauging,  at  St.  Paul,  Minn i 322*  iii*  1831 

Gauging,  including  principal  tributaries  . . . i 301  • u 1642 

Greenville,  Miss.,  improvement  at,  by  Mississippi  River  Carnmis-  ’ 

81011 - _ j 528*  y 3137 

Head  of  Passes  to  head  waters,  surveys  from i 528*  y 3137 

Head  of  Passes  to  Ohio  River,  improvement,  surveys,  etc n528;  v 3137 

Lock  and  Dam  No.  2,  between  St.  Paul  and  Minneapolis,  construction  ? 

01 - i,316;  iii,1809 
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Mississippi  River — Continued.  1ito7 

Loutre,  Pass  a,  closing  crevasse - ------ ^ II,  1 

Minneapolis  to  St.  Paul,  Minn.,  construction  of  Lock  and  Da™3*6°;  m mQ 

Missouri  River  to  Ohio  River,  improvement  from  b 310;  in,  1698 

Missouri  River  to  St.  Paul,  Minn.,  improvement  from ....  T ...... . I ,dl4.  m,l/4d 

Natchez,  Miss.,  improvement  at,  by  Mississippi  River  Commission . i,  o28 , V,  3137 

New  Orleans,  La.,  defenses  of * * .*  I}  1 

New  Orleans,  La.,  improvement  at,  by  Mississippi  River  Commis-.  ^ 

SiOH  - - - - - --  • - --  --  - -----  - - - --  --  - - - --  --  --  - J ) J rQO 

North  McGregor,  Iowa,  construction  of  bridge  at - * 

Ohio  River  to  Head  of  Passes,  improvement,  surveys,  etc b °28 , v,  313/ 

Ohio  River  to  Missouri  River,  improvement  from b 310;  m,  ioy» 

Pass  a Loutre,  La.,  closing  crevasse.  --------- Ala.W  i«ifi 

Pokegama  Falls,  Minn.,  operating  and  care  of  reservoir b 318,  in,  l»ib 

Pokegama  Falls,  Minn.,  reservoir  at ------ i,  611) 

Prairie  du  Chien,  Wis.,  construction  of  bridge  at WiV  TTT  laTo 

Reservoirs  at  bead  waters,  construction  of b , ’ TqT r 

Reservoirs  at  bead  waters,  operating  and  care b dl8i  in,  reio 

Reservoirs  at  bead  waters,  survey  of  Big  Stone  Lake  and  Lake 

Traverse  III,  1°34 

St.  Louis  Harbor,  Mo.,  improvement  of b8*2;  III’  \ cq? 

St.  Paul,  Minn.,  gauging b ^ ’ 11}  i8di 

St.  Paul,  Minn.,  to  Minneapolis,  construction  of  Lock  and  Dam 

2 - - i,  olb;  m,  lolly 

St.  Paul, ‘kYnn.Vto  Missouri  River,  improvement  from.... i,  314;  in,  1743 

Snag  boats  and  dredge  boats  on  upper  river,  operation  ot b 314;  hi,  i <66 

Snags  and  wrecks  in  lower  river,  removal  of . . - b 303;  m,  ib»/ 

South  Pass,  La.,  inspection  of  improvement  of b 6b,  269 , n,  Ml/ 

Southwest  Pass,  survey  of ----- b / 907.  1]’  1 rok 

Vicksburg  Harbor,  Miss.,  improvement  of.--....-...---.--------  n»  £bzu 

Vidalia,  La.,  improvement  at,  by  Mississippi  River  Commission..  1,528;  v,  3137 

Wrecks,  snags,  etc.,  in  lower  river,  removal  of -----  b 309 ; m,  ib«/ 

Wrecks,  snags,  etc.,  in  upper  river,  removal  of b 314  5 nb 

Mississippi  River  Commission -- -- ....  i,5w«;  v,  did/ 

Mississippi  River,  Hamburg  and  Western  Railway  Company,  bridge  of b 531 

Mississippi  Sound,  defenses  of b28>  1 61 

Missouri  River : Too«.  m ifiii 

Improvement  between  Stubbs  Ferry  and  Sioux  City b 32o,  in,  1841 

Improvement,  surveys,  etc  , below  Sioux  City - - - - b 5^9  5 vb  3459 

Snagging  upper  river  fee,’  A’  qiS 

Missouri  River  Commission b529,  vi, 

Mobile  Harbor,  Ala. : 

Improvement  of b ^59 , n,  1425 

Moccasin  River,  N.  C.  ( see  Contentnia  Creek) b2^4;  U ’ oq^T 

Mokelumne  River,  Cal.,  improvement  of -• 7 5 IV’^y41 

Money  Point,  Norfolk  Harbor,  Va.,  removal  of  wreck  of  steamer  Helen 

Smith - V01i  U’  Vi%l 

Monongabela  Connecting  Railroad  Company,  bridge  of - bMD 

Monongabela  River,  W.  Va.  and  Pa. : 

Bridge  at  McKeesport,  Pa.,  construction  of b 531 

Bridge  at  South  Side,  Pittsburg,  Pa.,  construction  of  span - - - - - b»35 

Improvement  of b873;  m'  01  eo 

Operating  and  care  of  locks  and  dams . ....  1,  374;  in,  218/ 

Monroe, .La.,  construction  of  bridge  across  Ouachita  River  by  city  of b 531 

Monroe,  Fort,  Va.,  defenses  at 1,  23,  b79 

Monroe  Harbor,  Mich. : 

Improvement  of b 440,  iv,  2612 

Removal  of  wreck b 452 ; 1 V,  2687 

Survev  of  1,452;  IV,  2689 

Wateif level  s ! . - - W,  ^779 

Moosabec  Bar,  Me.,  improvement  of b 37,  810 

Morgan  Canal,  Tex. : 

Examination  and  survey  for  waterway  via b 288 1 n?  1515 

Improvement  of  ( see  Galveston  Bay) b 288 ; n,  1595 

Operating  and  care !,  284 ; n,  lo07 

Morgan,  Fort,  Ala.,  defenses  at b 8>  13,  737 

Mortar  batteries - b r 

Mosgrove,  Pa.,  construction  of  bridge  across  Allegheny  River  near i,53d 
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^°UD  RWer  at^'*  preVention  of  Mississippi  River  from  breaking  into  Cache 

Mount  Desert,  Me.,  construction  of' 'breakwater’to  T>313;  UI> 1732 

Mount  Pleasant,  Charleston,  S C • ™ to  Porcupine  Island i,  38,  817 

Construction  of  bridge  to  Suliivan  Island. . 

_ Improvement  of  shore  at i,  536 

Mud  Lake,  La.  (see  Mermentau  River}  T,  219 ; ii,  1283 

Niver,  improvement  of  waterway  "via**  * n> J478 

an 

Muscle  Shoals  Canal,  Tennessee  River  Ain  V i,  163 ; ii,  1 152 

Muskegon  Harbor,  Mich.,  improvement^  °peratlnS  and  car« h 344;  hi,  1925 

Muskingum  River,  Ohio:  b 417 ; iv,  2515 

Improvement  of ...... . 

, . Operating  and  care  of  locks  and'  dani s * b ??}  5 In;  2094 

Mystic  River,  Conn.,  improvement  of  ’**  ^ 361;  iii,  2095 

Mystic  River,  Mass.,  improvement  of  i,  88,  945 

i,  60,  862 

/ 

NT. 

Nandua  Creek,  Va.,  improvement  of 

Aansemond  River,  Ya.,  improvement  of  " 1}  1?8i  n>  1229 

Nantmoke  River,  Dei.  and  Md.,  improvement  of l’}^’  U’  J?£? 

Mass.,  construction  of  harbor  of  refill ’ 171 

Napa  River,  Cal.,  improirement  of  ® b 71,  898 

Narragansett  Bay,  R.  I. : i,  476;  iv,  2946 

Defenses  of 

Improvement  of [ i,  13, 16,  603 

Narrafuafus  R?™  r^mova^  ™ck'  at  Miilbridge '. .' .' .'  " I’ll’  £5 

J^arraguagus  River,  Me.,  improvement  of  ^ 838 

Narrows  of  Lake  Cliamplain  N Y anrl  Vf  imnr  ----  ----- ....  1,38,816 

Natalbany  River,  La.  (8H”ckfawCtT  ’ lmpr0TCment  of- -Jb  130, 1046 

Natchez^  Harbor,  Miss.,  improvement  of,  by  Mississippi ' River  Commls-’ 

National  defense,  anotm™trfromappVoOTTation  for I,  628 ; v,  3137 

Neah  Bay,  Wash.,  examination  of ......  coo 

Negro  Cut,  Indian  River  Inlet,  Fla.  (see  Indian  Rivor'i b W,  3082 

Nehalem  River  (Bay),  Oreg.,  survev  of  bj238;  Jb  1333 

Nestugga  River,  Oreg.,  improvement  of b503;  ^r,  3009 

Neuse  River,  N.  C. : b 491 ; iv,  2975 

Bridge  at  Newbern,  construction  of 

Improvement  of b 535 

Improvement  of  waterway  via  b205;  Tb  1245 

Nevada  (schooner),  removal  of  wreck  of  i,  206 ; ii,  1246 

NewS’Bay;’NTn8traCti°n  °f  bridge  a“™*  rtV.V.V.V.V.V.'.  ^SS 

te“„n?efciSrnStaten  l9“  channel) i,  !36, 1060 

New  Bedford  Harbor,  Mass. : b 144, 1072 

Defenses  of 

Improvement  of . i,  16,  601 

Newbern,  N.  C. : 1,74,906 

Bridge  across  Neuse  River,  construction  of  . 

Bridge  across  Trent  River,  construction  of  b 

Improvement  of  Neuse  River  at. . v * ■ b 

NewCHatmp^ire,1^fenIerofcoastCoflarb0r  ***  ^e^aware  ^^^*a*t"** 1 1*30  (’llf  1149 

New  Haven  Harbor,  Conn. : * i,  14,  583 

Construction  of  breakwaters  . 

Defenses  of b 96,  958 

Improvement  of.  b 8, 18,  615 

New  Jersey— Staten  Island  channei, Improvement  of  ! .'.'J ! ” ; J" ’ ‘ ” iffimo 


INDEX. 


21 


New  Kensington,  Pa.,  construction  of  bridge  in  Allegheny  River  at 1, 535 

New  Kensington  Bridge  Company,  bridge  of - * - • - b »36 

New  London,  Conn.,  defenses  of b 1°>  612,  bio 

New  Meadows  River,  Me.,  construction  of  bridge  across i,  535 

New  Orleans  Harbor,  La. : 00  . . 

Defenses  of  ••••» ...... ...... ...... ...... ...... ...... ...... ...... ....  ij  &Oj  l 

Improvement  by  Mississippi  River  Commission i,  528;  v,  3137 

Newport  Harbor,  R.  I. : 

Defenses  of b 16’  ®03 

Improvement  of - b *9,  921 

Newport  News,  Ya.,  removal  of  wreck  of  steamer  Wyanoke i,  200;  n,  1234 

Newport  River,  N.  C. : 

Improvement  of  Beaufort  Harbor - b 206;  II,  1247 

Improvement  of  waterway  from  Beaufort  to  New  River I,  207 ; ii,  1249 

Improvement  of  waterway  from  Newbern  to  Beaufort * i,  206;  ii,  1246 

New  River,  N.  C. : 

Improvement  of b 208 ; II,  1250 

Improvement  of  waterway  to  Beaufort,  N.  C i,  207 ; n,  1249 

New  River,  Ya.  and  W.  Ya.,  improvement  of b 367 ; in,  2140 

New  Shoreham,  Block  Island,  R.  I. : 

Improvement  of  Great  Salt  Pond b 83,  929 

Improvement  of  harbor  of  refuge - b 82,  926 

Newton,  Ala.,  construction  of  bridge  across  Choctawhatchee  River  near i,  532 

Newtown  Creek,  N.  Y. : 

Bridge  at  Greenpoint  avenue,  reconstruction  of ^ i,  536 

Bridge  obstructing,  at  Vernon  avenue,  alteration  of i,  537, 538 

Improvement  of b 123, 1022 

Wreck,  removal  of b 124, 1025 

New  York  Central  and  Hudson  River  Railroad  Company,  bridge  of 1, 534 

New  York  Harbor,  N.  Y. : 

Arthur  Kill,  improvement  of  ( see  Staten  Island— New  J ersey  channel) . i,  136, 1060 

Arthur  Kill,  removal  of  wreck i,  144, 1072 

Bay  Ridge  Channel,  improvement  of,  including  triangular  area  to  Red 

Hook  Channel - - b 12b  1016 

Bronx  River,  construction  of  city  bridges i,  534 

Bronx  River,  improvement  of b Hb  999 

Buttermilk  Channel,  improvement  of b 121, 1016 

City  Island,  reconstruction  of  city  bridge  to  Pelham  Bay  Park i,  533 

Defenses  of b H>  12, 13, 18,  624 

East  River,  modification  of  harbor  lines  at  Brooklyn b 34, 1028 

East  River,  modification  of  harbor  lines  at  Long  Island  City b 34, 1025 

East  River,  survey  of  Wallabout  Channel b 124 

East  River  and  Hell  Gate,  improvement  of 1, 126, 1036 

Flushing  Bay,  improvement  of b H8, 1008 

Fortress  commander,  duties  of,  as  to  defenses  at b H»  579 

Gedney  Channel,  improvement  of 1, 127, 1038 

Gowanus  Bay  channels  ( see  Bay  Ridge  Channel,  etc.) i,  121, 1016 

Gowanus  Canal  ( see  Bay  Ridge  Channel,  etc.) b 121, 1016 

Gowanus  Creek  Channel,  improvement  of 1, 122, 1020 

Harlem  River,  construction  of  city  bridge  across b 533 

Harlem  River,  improvement  of b 124, 1031 

Hell  Gate,  East  River,  improvement  of i,  126, 1036 

Improvement  of . - • b 127, 1038 

Kill  van  Kull  ( see  Staten  Island — New  Jersey  channel) i,  136, 1060 

Lemon  Creek  ( see  Staten  Island — New  Jersey  channel) i,  136, 1060 

Main  ship  channel,  improvement  of i,  127, 1038 

Newark  Bay,  improvement  of  (see  Staten  Island — New  Jersey  channel)  i,  136, 1060 

Newark  Bay,  removal  of  wreck b 144, 1072 

New  Jersey — Staten  Island  channel,  improvement  of i,  136, 1060 

Newtown  Creek,  alteration  of  city  bridge  obstructing,  at  Yernon 

avenue b 537,  538 

Newtown  Creek,  improvement  of - 1, 123, 1022 

Newtown  Creek,  reconstruction  of  city  bridge  at  Greenpoint  avenue.. . i,  536 

Newtown  Creek,  removal  of  wreck 1, 124, 1025 

Pelham  Bay  Park,  reconstruction  of  city  bridge  to  City  Island i,  533 

Red  Hook  Channel,  improvement  of,  including  triangular  area  to  Bay 

Ridge  Channel 1,121,1016 

Spuyten  Duyvil  Creek,  construction  of  bridge  I,  534 

Spuyten  Duyvil  Creek,  improvement  of  ( see  Harlem  River) b 124, 1031 

Staten  Island — New  Jersey  channel,  improvement  of i,  136, 1060 
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New  York  Harbor,  N.  Y.— Continued. 
Supervision  of 


Tmengtofr  area  Bay  Rid^e'and  Red  Hoot  chaimelaj  improve’- IV’ 3131 


Wallabout  Channel,  survey  of. 


i,  121, 1016 
124 


fTnTkkVPTSo0nf'o^  " - b 128>  444>  1025>  i04i,  1042, 1072 

",  bridges  of: 

Hew  York  Philadelphia  and"  Horfblk ’Railroad  CompaiV,  bridge' of 
Southern  Branch,  Elizabeth  Hirer,  Ya  1'i’  »c  01< 


Hew  York,  Hew  Haven  and Hartford  Railroad  Company,  bride’s  of • 

Across  Fort  Point  Channel,  Boston,  Mass 8 ' 

Across  Sakonnet  River  at  Tiverton  RT  b 

Norfolk  ' " Y V ‘ ‘ » b ^38 


New  York  State,  defenses  of  lake  ports  in. .. , 

Niagara  River,  N.  Y. : b 29,  773 

Bridge  at  Lewiston,  construction  of  * 

Improvement  between  Tonawanda  and  Port  Day/.* YYaY  tvMq? 

Improvement  of  Buffalo  Harbor  ....  MS  ’ ’ 222 

No  JmPn° °?  ^onawanda  Harbor  and’. ’. ! ! ! *. ! .* *.  1 .*  ] ] ? 460 Mv  Vlll 

Nomini  Creek,  Ya.,  improvement  of ’ vfij.  M 2J88 

Nooksack  River,  Wash. : * * b 183 , ii,  1195 

Construction  of  bridge  at  Orvis  Ferry 

Improvement  of  ( see  Puget  Sound  1 

Norfolk  Harbor,  Ya. : 

Ei™r>  construction  of 

Improvement  of,  and  its  approaches 


1,534 

1,514;  iv,  3066 


i,534 
i,  23,  679 


Improvement  of  waterway  to  Albemarle  Sound,  H.  C . . J’  198  ■’  n 1230 

Improvement  of  Western  Branch,  Elizabeth  River J'Jgf:  2’ m? 

Wreck  of  steamer  Helen  Smith,  removal  of V,’  - of? 

North  Carolina,  defenses  of  coast  of. .... . b 201 , ii,  1234 

North  East  (Cape  Fear)  River,  N.  C. : b 24,  692 

Improvement  of 

Reconstruction  of  bridge  at  Hiiton T>209’  ii,  1252 

Northern  and  Northwestern  Lakes : b 537 

Defenses  of  ports  in  New  York  ...  OQ 

Improvement  of  channels  in  connecting  watere." V VoV.  if  bill 

Water-levels  °°rreCtil18’  and  ifs"in«  of  \ 547;  £ Ini 

North  H°rk’  ?°,rk  ad  Pe,er  Eiver-  ^nn.", "improvement" of! i m’  ’ Zl’  fill 

^°lth8oZ  HlislaankdeaSda,llp,ain’  Vt'>  ‘ of  ehaniel  bttweeJ 

North  Landing  Rr 
North  McGregor,  I< 

North  Point,  Md.,  shore  protection  at , iq  ckq 

Northport,  Wash.,  construction  of  bridge  across  Coiumbia  River  at ' T 

Northport,  Wis  construction  of  bridge  across  Wolf  River  at  MSS 

£2  IZZ  ElaA  Arbor).  K a‘- 


Mcrrlni.rEiVer’  Va-  a“d'  N.  C".,"  improvement  "of  Waterway"  Vi"B'.‘.7'i  198-  II  Mo 

bridge  across  Ei™  a*  - 


i,  534 


TSWh  F ' ^ w M imProvement  of  waterway  via’. ! J’  198  • n 1230 

Horwaik  Harbor^ Conn6  ™Uapa  Ei™  a“d  Harbor> - - ”7 "'/  1,511;’  -^  — 

Improvement  of . 


; iv,  3058 


i,  538 


Survey  at  SouthNorwalk  £66 

Norwich  and  Worcester  Railroad  Company,  bVi’dges  off * ’ 2X 

Noxubee  River,  Miss.,  improvement  off. . ... ......... ....  ..f.'.V.' *i*  264 ; n 1440 

O. 

Oakland  Harb^Cai alteratlon  of  bridge  a‘  Oakland. 

fmprovement8  of.” (0aHand  Creek),  alteration  of i,  538 

Obion  River,  Tenn.,  improvement  of V 330*  3*3*3  MMsic?  i c?o 

Occoquan  Creek,  Ya.,  improvement  of i,  330,  333 , : “MSBO,  1872 

Occupancy  of  public  works  ....  * J> 180  ’ : 14££ 

OcvffwM?  if-  lan<4  temporarily  for  defens’i'v'e  purposes  '.'.V.*.';.*.*. '.*.*, ^ T ? 

Ocklawaha  River,  Fla.,  improvement  of T*  93«.  TT  kit 

Ocmulgee  River,  Ga. : b ^66,  ii,  1331 

Improvement  of  ooc 

Removal  of  wreck  in 1 ooo!  11  ioo? 

Oconee  River,  Ga.,  improvement  of  f 007 ! Jon« 

Oconto  Harbor,  Wis.,  improvement  of 1,  386;  m 2292 
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Ocracoke  Inlet,  N.  C.,  improvement  of I,  201,  n,  3 

Office  of  the  Chief  of  Engineers,  officers  on  duty  ---  --- 

Ogdenshurg  Harbor,  N.  Y.,  improvement  of 1, 4b8 , iv,  201,5 

Ohio  River : _ . T mi 

Bellaire — Benwood  Bridge,  construction  of ■ -•••• ; 

Dams  Nos.  2, 3,  4, 5,  and  6,  construction  of Mg , m,  2080 

Davis  Island  Dam,  Pa.,  operating  and  care - Mg>  X1b 

Falls  of,  including  Indiana  Chute,  improvement  of b 347 , m,  1951 

Gauging  (see  Mississippi  River) 2042 

Louisville  and  Portland  Canal,  operating  and  care  h 349,  m,  * 

Louisville  and  Portland  Canal,  reconstruction  oi  bridge  across  - ----  - - - - Mg 

Marietta  to  Pittsburg,  survey  for  dams  .... MM  IXMg‘ 

Marietta— Williamstown  Bridge,  construction  of 1,001. 

Okanogan  River,  Wash.,  survey  of i,  52b,  1Y’61J± 

Old  Colony  Railroad  Company,  bridges  of «• T uo 

Old  Harbor,  Chatham,  Mass.,  removal  of  wreck  i,  o»,  eoa 

Olympia  Harbor,  Wash. : T„  qa7a 

Survey  of  Deschutes  River  at 1,524:,  iv,  3094 

Ontario  Lake : 

See  also  Northern  and  Northwestern  Lakes. 

Defenses  of ’ q77Q 

Water  levels ---- M||.’  J1’ 

Ontonagon  Harbor,  Mich.,  improvement  of ........  - ------  b 381 , iii,  2212 

Orange  Mills  Flats,  St.  Johns  River,  Fla.,  plans  for  improvement  at. ..  1,  245,  11, 1343 

Orleans,  Mass.,  removal  of  wreck  off  Cape  Cod,  near  - Mo,  888 

Orvis  Ferry,  Wash.,  construction  of  bridge  across  Nooksack  River  at 1,  554 

Osage  County,  Mo.,  bridge  of - - ---. Moo*. 

Osage  River,  Mo.,  improvement  by  Missouri  River  Commission 1,  o^9 , vi,  3459 

Oswegatchie  River,  N.  Y.  ( see  Ogdenshurg  Harbor) 1,  4b8 ; iv,  2812 

Oswego  Harbor,  N.  Y. : 

Water  levels - h fall 

Otter  Creek,  Vt.,  improvement  of b 

Ouachita  River,  Ark.  and  La. : 

Bridge  at  Monroe,  La.,  construction  of - - - - bMj 

Improvement  of b ^8  > 11  ’ 

Survey  for  locks  and  dams b 392 


P. 


Palatka,  Fla.,  plans  for  improvement  of  St.  Johns  River  below b 245;  11, 1343 

Pamlico  River,  N.  C.,  improvement  of b 203;  11, 1240 

Pamunkey  River,  Va.,  improvement  of b 189;  n>  x^98 

Pascagoula  River,  Miss.,  improvement  of I;  oaa  n*  Toqq 

Pasquotank  River,  N.  C.,  improvement  of 1,  200;  11, 1255 

Passaic  River, N.  J. : T in,q 

Improvement  of b 10°? 

Reconstruction  of  bridge  at  Newark *---  b 533 

Pass  a Loutre,  Mississippi  River,  La.,  closing  crevasse 1,  280;  11, 1487 

Patapsco  River,  Md. : 01 

Improvement  at  Spring  Garden,  Baltimore b 177;  11,  1181 

Improvement  of  channel  to  Curtis  Bay . — - b 176;  11,  H80 

Improvement  of,  including  channel  to  Baltimore b 175;  11,  H75 

Wrecks,  removal  of b 177 ; n,  1181 

Patchogue  River,  N.  Y.,  improvement  of - b n9, 1010 

Pawcatuck  River,  R.  I.  and  Conn.,  improvement  of 1,  85,  941 

Pawtucket  River,  R.  I.,  improvement  of b 76,  913 

Pearl  River,  Miss.,  improvement  of:  .... 

Below  Jackson b 266 ; 11, 1443 

Carthage  to  Jackson b 267 ; n,  1444 

Edinburg  to  Carthage b 267;  11, 144o 

Pease  Creek,  Fla.,  improvement  of b 240 ; 11, 1335 

Peekskill  Harbor,  N.  Y.,  improvement  of b 185, 1058 

Pekin,  111.,  construction  of  bridge  across  Illinois  River  at b 534 

Pelham  Bay  Park,  New  York,  N.  Y.,  reconstruction  of  bridge  to  City  Island.  1, 533 
Pend  Oreille  River,  Idaho  and  Wash.,  survey  of b 526;  iv,  3124 
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Penobscot,  Me. : 

Improvement  of  Bagaduce  River  at. .. 

Survey  of  Bagaduce  River  up  to  village  of 1, 40, 821 

Penobscot  River,  Me. : P S 1,53,842 

Defenses  of 

Improvement  of * 1, 14,  583 

Pensacola  Harbor,  Fla. : i,  41, 822 

Defenses  of  . 

Improvement  of  7.7. i,  27,  725 

Pensaukee  Harbor,  Wis.,  improvement  of I>254;  n’ 1397 

Pentwater  Harbor,  Mich.,  improvement  of 7.7 77/ x>  34^7’  ln> 2294 

Peoria  and  Pekin  Traction  Company,  bridge  of  1;  443  > Iv>  ^520 

Pere  Marquette  Lake,  Mich,  (see  Ludington  Harbor'^ r.o*  534 

Perry  (steamboat),  removal  of  wreck  of  ' - I,  418 ; iv,  2522 

Petaluma  Creek,  Cal.,  improvement  of  n,  1172 

Petoskey  Harbor,  Mich.,  improvement  of I’477’  1V^947 

Philadelphia,  Pa. : P i,  423 ; iv,  2535 

Defenses  of  Delaware  River 

Improvement  of  Delaware  River  *at . 1, 20, 637 

Improvement  of  Schuylkill  River  z> 147  i u> 1085 

Survey  of  Delaware  River  at  and  below T 443  > n>  1089 

Survey  of  Schuylkill  River  b 156;  ii,  1105 

Wreck  in  Schuylkill  River,  removal'of I}4H’  n> 1114 

Piers,  occupancy  or  injury  of  i,  156 ; ii,  1104 

Pigeon  bayous,  La.,  improvement  of  - - - i,  35,  538 

Pike  Creek,  Wis.  (see  Kenosha  Harbor)  77. \272’  n>4471 

Pine  Lake,  Mich.  ( see  Charlevoix  Harbor)  J’  399j  2333 

Pine  River,  Mich.,  improvement  of  i,  422;  iv,  2532 

Pine  River,  Minn. : i,  434;  iv,  2588 

Operating  and  care  of  reservoir 

Reservoir  at - i,  318 ; hi,  1816 

Pittsburg,  Pa. : i,  317 ; in,  1812 

See  also  Ohio,  Monongahela,  and  Allegheny  rivers 

p Bridle6  TclZ  of  •; !,  537 

Late  Erie5;a^tlroadCom))any)))rklie’oi  JnStrUCtl0n  °f  ^ ‘ *»* 

Pittsbui g and  Sharpsburg  Bridge  Company,  bridge  of ’ 

Plaquemine  Bayou,  La.,  impiovement  of ^ L 537 

Plymouth  Harbor,  Mass.,  improvement  of If  272 ’ IX’  14^4 

Pocomoke  River,  Md.,  improvement  of  • 1}  37  ’ 8 7 7 

Point  Judith,  R.  I. : * * ‘ ’ 1, 173 ; ii,  1168 

Construction  of  harbor  of  refuse 

PoinE^^r6 to Poi“*™ bom Jgjgg 

Improvement  of  entrance 

Survey  of  inner  harbor  b 80,  926 

Pokegama  Falls,  Mississippi  River,  Minn.': If  34>  93*> 

Operating  and  care  of  reservoir  " _ 

Reservoir  at  . . . ' * i,  318 ; hi,  1816 

p“proS,  Mt^eftn’senr1  of 

Portago  Lake  and  River,  Houghton  CountV ' Mich'  ■ 1, 420 ; IV,  2526 

ar,4  °Pef  ating  and  care  of  waterway  via  I 399  383-  Ttt  991  ,i 

r„r  d “ 

poS  Huiot™]Schbor’ 0hio’  imProve“«“  of 



lortlandTreg^”’  * Y"  o? ” 1 ! II I " ! H " i ! H gg 

Improvement  of  Willamette  River  above  ..  „ 

Improvement  of  Willamette  River  below 1 1 II I II  LI  II  ‘ I ”i;  ^ 3031 
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Portland  Harbor,  Me.:  f ^ ^ 

Defenses  of ’ &n  sqo 

Improvement  of ’ ’ 

Port  Orford  Harbor,  Oreg. : _ VLq.  ookq 

Port  Royal, defenses  of  35, 703 

Portsmouth  Harbor,  N.  H.,  defenses  of 

Port  Washington  Harbor,  Wis.,  improvement  of - m, 

Potomac  River : . „ T KQq  . 0^71 

Aqueduct  Bridge  at  Washington,  D.  C.,  repair  of i,5d9,  vi,do71 

Defences  of  Washington,  D.  C - - - - **  t 1Q9 

Eastern  Branch  (Anacostia  River),  improvement  of.. ........... ....  ----  b Jgg 

Eastern  Bran ch(Anacostia  River),  survey  for  bridge  at  Washington  1,  541,  Vi,  3598 

Great  Falls  Dam,  raising  height  of b 

Improvement  at  Washington,  D.  C ------- b 178 ’ n> 

Memorial  bridge  from  Washington,  D.  C.,  to  Arlington  estate, Ya.,  survey  ^ ^ 

Powow  River,  Mass.,  improvement  of - - - - - ; - - - - * \ V ■ b §K 

Prairie  du  Chien,  Wis.,  construction  of  bridge  across  Mississippi  River  at ..  1,  o oz 

Preliminary  examinations : q- 

Compilation  of T ^7 

Presque  Isle  Bay  and  Peninsula,  Pa.  (see  Erie  Harbor)  b , iv,  2/3i 

Projects  for  river  and  harbor  improvements,  compilation  ot b 60 

Providence  River,  R.  I. : „„ 

Improvement  of -- ’ 7»  oi« 

Removal  of  Green  Jacket  Shoal,  at  Providence ’ S 070 

Provinceto wn  Harbor,  Mass.,  improvement  of ----- .b^8'3 

Public  buildings  and  grounds,  District  of  Columbia,  improvement  ^and  ^ 

care  * - , * A too 

Public  works,  occupancy  and  injury  of - 1,  00,  000 

Puget  Sound,  Wash. : 1Q  00  ono 

Defenses  of ; : 

Improvement  of,  and  tributaries  : - - b » JZ*  0^79 

Improvement  of  waterway  to  lakes  Union  and  Washington b 516  ’o1  on  707 

Pulaski,  Fort,  Ga.,  defenses  at 

Puyallup  River,  Wash.,  survey  of  mouth  ot b°^>  1V> 

Q- 


Queen  Anne’s  Railroad  Company,  bridge  of 

Queenstown  Harbor,  Md.,  improvement  of 

Quillayute  Harbor  and  River,  Wash.,  survey  of 

Quincy,  111.,  reconstruction  of  bridge  across  Quincy  Bay  at 
Quincy  Bay,  111. : 

Improvement  of  ( see  Mississippi  River) 

Reconstruction  of  bridge  at  Quincy 

Quinnipiac  River,  Conn.  ( see  New  Haven  Harbor) • 

Quonocontaug,  R.  I.,  removal  of  wreck  off 

R. 


1, 535 

1, 174;  11, 1170 
1,524;  iv,  3090 
1, 533 

i,314;  iii,1743 

1, 533 

1,95,955 

1,84,931 


Racine  Harbor,  Wis.,  improvement  of 1,  395;  m,  2330 

Raisin  River,  Mich. . _ aac\>  tit  9R19 

Improvement  of  Monroe  Harbor b «0 , iv,  2bi^ 

Survey  of  Monroe  Harbor Tko’  IZ’  9ES7 

Wreck  in  Monroe  Harbor,  removal  of ----  b 452;  iv,  2b»/ 

Rancocas  River,  N.  J.,  improvement  of 1,  lbJ;  n,  1097 

Rapid-fire  guns b» 

Rapid  Railroad  Company,  bridge  of - - - - b 

Rappahannock  River,  Ya.,  improvement  of - b 184  > bb 

Raritan  Bay,  N.  J.,  improvement  of b Jgb  jfjjg 

Raritan  River,  N.  J.,  improvement  of -- - b 

Reconnaissances  and  explorations  in  military  departments - - - - b 552,  VI’  6i°6 

Red  Hook  Channel,  New  York  Harbor,  N.  Y.,  improvement  of,  including  tri- 

angular  area  to  Bay  Ridge  Channel - - b 1Jl,  101b 

Red  Lake  and  Red  Lake  River,  Minn.  ( see  Red  River  of  the  North)..  1,  320;  ill,  1827 
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Bed  River,  La.  and  Ark. : 

Gauging  ( see  Mississippi  River) 

improvement  above  Fulton.  Ark b 301;  n,  1642 

Improvement  below  Fulton,  Ark b 291 ; ii,  1588 

Examination  of* site^n^Wyomfn^a^^Colorad^f^1* b317;  hi,  1812 

Rh^I^S  “VIS 

Rivers  and  harbors : I 16  601 

Appropriations...  ’ ' 01 

"appropriationV.*.",.1’  32’  V S 

-a 

imToVement  oVring  flscal  year  ! 1 ; I : ; 1 1 ; I ; ; I : ; ; ; ; ; b 33,34 

Riverton,  Ala. : - .i""  '’32 

Improvement  of  Tennessee  Eiver  below 

„ . _ Su,rveX  of  Tennessee  River  below  b 341  j m,  1901 

Roanoke  River,  N.  C.,  improvement  of. 1,  347 

Rick' nfidg6  ars’8  Mud  r^;^  '■ 199;  vil 

S““, M,f.  ^pDrov;£r„fnd^ Mtlmates^ for bTidS°  across.  ;;5«:  VI, S 

fo°||d 

Romerly  Marsb^ Ga^impw^ement  of  Dusc'onad*e'  River" at! ! " *.  VI 

S™tHl YXp~n°tfo7aterWayVla b 230 j n,1  lift 

EmV'R!bVmcI':Smyma  ElTer’  DM-.  ^AaioVw^eck  at'::;;;:;.  fgg 

Bridge  at  Delray,  construction  of 

Construction  of  turning  basin  i,  534 

Improvement  of f . . 1,438;  iy,  2599 

Survey  of 1,437;  iv  2598 

Rough  River,  Ky . 1, 440 ; iy,  2605 

Improvement  of 

T?^?J)Tra1tiu^^n.d  care  °i  lock 'and  dam! b 354;  hi,  2009 

^ Bake,  Mich,  (see  Charlevoix  Iiarbori 1,355;  iii,2010 

£nme  E-  (schooner),  removal  of  wreck  of b 422;  iy,  2532 

Rumsey,  Ky„  reconstrnction'if  look  in  GreZ  Mvlia  t. " 7 w,\  \ 69S 

b , hi,  1985 

Sabine  Pass,  Tex. : ®* 

Defenses  of  . . . 

o , 1,8,28,763 

S^in®RlJe\Tex.,  improvement  of - - b 278 ; n,  1482 

Sacketts  Harbor,  N.  Y.,  improvement  of  harbor  at** *’ 279’  n’ 1485 

Saco  River,  Me.,  improvement  of  at b 466 ; iy,  2809 

Sacramento  River,  Cal. : ' i,  49  834 

Bridge  at  Tehama,  alteration  of 

Bridge  at  Saginaw,  construction  of 

Improvement  of. .... . - - i 534 

Surveys  of - i,  430;  iv,  2579 

St.  Augustine  Harbor,  Fla. : b 439,  440;  iy,  2600,  2604 

Defenses  of 

4mPpovement  of . b 8,  26,  716 

bt.  Clair  Lake,  Mich.,  construction’oFb'ridff;  across* * I’237’  n’1332 

i,  534 
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St.  Clair  River  and  St.  Clair  Flats  Canal,  Mich.  : _ i 34 ; IV  2607 

Harbor  lines  at  Port  Huron,  establishment  of ...  - i.  435 : iv.  2591 

Improvement  of  canal i’436:  iv,  2592 

Operating  and  care  of  canal . ’ t 320 : ill,  1823 

froix  River,  Wis.  and  Minn.,  improvement  01 - - ’ T koo 

It.  Francis  Lake  Ark.,  construction  of  bridge  across,  near  Lake  City 1, 532 

St.  Francis  River,  Mo.  and  Ark. : t 307 : 11, 1673 

Improvement  in  Arkansas T 308:  ri.  1675 

Improvement  in  Missouri  . . - 1!  308 : 11, 1678 

Survey  up  to  Wittsburg,  Ark 

St.  Johns  River,  Fla. : 1, 8, 26,  716 

Enprovement  at  Orange  Mills  Flats,  p!ans  for^.^. b 284 : 11, 1327 

Improvement  between  Jacksonville  and  the  ocean T’  235 : 11!  1330 

Improvement  of  Volusia  Bar ’ ’ ’ 

St.  Joseph  River  and  Harbor  Mich. : I?  34 

Harbor  lines  at  St.  Joseph,  modification  o ^ 44q.  xv,  2494 

Improvement  of  harbor ^ 444 ! IV’  2499 

Improvement  of  river * ’ ’ 

St.  Lawrence  River,  N.  Y. : _ j 466 ; iv,  2809 

Improvement  of  Cape  Vincent  Harbor 4gg.  IV  2812 

oi  -a  2810 

between  Ogdensburg  and  Lake  Ontario h 312 .’  1739 

St.  Lucia  Inlet  and  River,  Fla.,  survey  ’’ 

1,536 

Bridge 

St.  Marys  Falls  Canal,  Mich. : IV  2564 

Commerce  of,  for  calendar  year  1897  - ^ 427  . jy^  2561 

Operating  and  care ’ ’ ’ 

St.  Marys  River,  Mich. : qqt.  1ftQ7  iv,2564 

Commerce  passing,  forcalendar  year  r ^g.  IV.  2554 

Improvement  at  the  falls  - - - * - ; / 427  • iv!  2572 

Improvement  of  Hay  Lake  Channel..  ~--y- t 427:  iv.  2561 

Operating  and  care  of  St.  Marys  I alls  Canal > > 5779 

Water  levels  at  Sault  Ste.  Mane  - ’322.’  ml  1831 

St.  Paul,  Minn.,  gauging  Mississippi  River  at - * -.y  * ' ’ "V  ’ ’ \ k34 

St.  Paul,  Minneapolis  and  Manitoba  Railway  Company,  bridges  of , 

Sakonnet  River,  R.  I. : _ , . 1. 538 

Salem,  Oreg.,  survey  of  Willamette  Elver  opposite t’  516 ’•  iv  3072 

Salmon  Bay,  Wash.,  improvement  of  waterway  via , ’ T 84  934 

Stl^^ssG=i;Ep-at:::::.  ’ im 

San  Antonio  Estuary,  Oakland,  Cal.,  alteration  of  bridge  across ’ 

Sandbeach,  Lake  Huron,  Mich.. : ^ T 432 . IV  2533 

Improvement  of  harbor  01  reluge ’ . VI  5779 

Water  levels ? ’ 

San  Diego  Harbor,  Cal : r>  39,  775 

Defenses  of  IT.  'i.  470;  iv,  2927 

Improvement  of ’ 

Sandusky  Harbor,  Ohio:  1,  34 : iv,  2733 

Harbor  lines,  establishment  01 i 443.  iy.  2959 

Improvement  of. .... ~ i’,454;  iv,  2708 

Survey  of  bar  at  mouth ’ t X53 

Sandy  Bay,  Cape  Ann,  Mass.,  construction  of  harbor  of  refuge - - ’ 29’  g3i 

Sandy  Hook,  N.  J .,  defenses  at ’ ’ ’ ’ 

Sandy  Lake,  Minn. : t 31 8 : in.  1816 

Operating  and  care  of  reservoir T’  ^7!  m’  4g42 

Reservoir  at - * ’ ’ 

San  Francisco  Harbor  and  Bay,  Cal:  t 8 11.  30.  779 

Defenses  of - T 473 . 4V  0935 

Improvement  of  Oakland  Harbor T’  4gg?  TV’  2923 

Survey  of  certain  rocks  in  harbor - — * ’ 900.  tt  1^1  e> 

San  Jacinto  River,  Tex.,  examination  and  survey  for  waterway  via. ..  1, 288,  11, 1515 
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San  Joaquin  River,  Cal  • 

, „ «, 

San  T‘,1tnfflO  Est??r5;’  Cal'  (*«  Oakland  Harbor')' b «3;  iy,’2938 

San  25°  ^arlj,',r,  Cal.,  improvement  of.  x’473;  IV,  2935 

~ L^on  ;:.?°"S.tra0tl0°  °f  bri^  across'a'ii^ IV’2932 

Safi™^ - 1,241 5 n>1337 

fl?2Sl££  S.arborA  Mlch‘>  improvement  of.  i,  46,  830 

SnnSSS  S.™1’  C°n?;>  improvement  of....! - b 413 ; i y,  2504 

s?^^S™®“bo,r»  N*  Y->  improvement  of.  b 102,  964 

Sault  Ste^Marie'  Mich!”1*  ^asbxnSton  HaiboO-^V.".V.".".\" ggij)  2322 

year  1897 iv  2564 

Savannah  River  and  Harbor,  Ga. : b 551 ; vl  3779 

Defenses  of ’ 

Harbor  lines  at  Savannah  ' ' * ‘ ' 1, 25,  707 

Improvement  of  harbor1  *°  n 

J™J™Vemenl  °t ri7er  above  Augusta ‘.I b221;  u’>  1291 

igi  sag 

Improvement  of  . ’ 

fsrv7°f - n,io89 

Wreck,  removal  of i,  157;  n,  1H4 

?aJbor’  Ma88-i  improvement  of  b 156;  n,  1104 

Seawalls  868'  6 Fortifications.  1,65,875 

b 13 

reekA^dV  (see  Warwick  River) .’ , b 431 ; iv,  2581 

Seekonk^Rryer^R.  I.  (see  Pawtucket  River)  • ■ b 169  ; ii,  1163 

ihlZ%S. S?  o W'  ihoat)’  ^moval  of  wreck  of - v„  b 76,  913 

qiipf  i ks’  San  Francisco  Harbor,  Cal.  survev  of b 156;  n,  1104 

lbe”?yg”gHParboTCfi0n  °f’ “S6 ^ 

Improvement  of. . ’ 

Survey  of * 1,392;  hi,  2320 

Shiawassee  River,  Mich.,  survey  of. . . i,  399 

ShlP  Delaway  y^'^ai'if  ^ek  0^0^^  ^ 

Shoail  Harbor,  N.  J .,  improvement  of  * * * b 156 ; n,  1104 

toiletz  River,  Oreg.,  examination  of  1, 142, 1069 

mSouH  rJtot  below4  ab0Te b 323;  m,  1841 

Sites  for  fortifications,  acquisition  of  i,  529;  vi,  3459 

c!a  IaT  Rl7er,,Oreg.,  improvement  of.  i,  13 

SkX“fEfvear^aAs1befheny  Ei™r’ Pa-’  c™stiuction  of  lock  and  dam."  g§g 

Improvement  of  (see  Puget  Sound) 

Survey  up  to  Sedro - - - - I,  514 ; iv,  3066 

I,525;  IV’3112 

ImyJia  S D:,h“oner)’ romoval  of  ™<*  «f-V  " 2M  > ™ 

Improvement  of  ’ ’ 

Removal  of  wreck  in  . . *. * b 162;  n,  H5i 

b 175;  n,1172 
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Snake  River,  Idaho  and  Wash. : ,.  „ KQO 

Bridge  between  Lewiston,  Idaho,  and  Concord,  Wash.,  construction  of..  b 532 

Improvement  up  to  Asotin,  Wash h J93;  IV,  2977 

Survey  up  to  Riparia,  Wash b 663;  IV>  6613 

Snohomish  River,  Wash. : K1 . . onfic 

Improvement  of  ( see  Puget  Sound) b *>14,  !!'  S 

Tmr>TOTfimpnt  of  Everett  Harbor b 618  j iv> 


South  Bass  Island,  Lake  Erie,  Ohio,  survey  of  Starve  Island  Reef  near.i,  453;  iv,  2705 
South  Branch,  Chicago  River,  111. : 

Construction  of  bridge  across  South  Fork  ot - - - - b *>»» 

Improvement  of t.  4°1 ; jv,  2421 

South  Carolina,  defenses  of  coast  of * ’.'AA . 

South  Chicago  Harbor,  111.  ( see  Calumet  Harbor) b 402  > iv>  242J 

Southeastern  and  Atlantic  Railroad  Company,  bridge  of b 534 

Southern  Branch,  Elizabeth  River,  Ya. : 

Bridge  at  Norfolk,  construction  of - b 

Improvement  of  ( see  Norfolk  Harbor) b 193,  n, 

Wreck  of  steamer  Helen  Smith,  removal  of b 201 5 u> 

Southern  Pacific  Company,  bridge  of b 66j 

Southern  rivers,  water-hyacinth  obstructions  in  . --  ----  b 

South  Fork,  Forked  Deer  River,  Tenn.  ( see  Forked  Deer  River) b 631  » nb  18 

South  Fork  of  South  Branch,  Chicago  River,  111. : 

Construction  of  bridge  across - - - - b 1 

Improvement  of b^Ol;  iv,  2421 

South  Haven  Harbor,  Mich.,  improvement  of - - - - - - - b 41^  5 IV> 

South  Hero  Island,  Lake  Champlain,  Yt.,  improvement  of  channel  between 

North  Hero  Island  and  . . . - - - " * ; AS 

South  Milwaukee  Harbor,  Wis.,  improvement  of i,  395,  hi, 

South  Norwalk  Harbor,  Conn. : 

Improvement  of  ( see  Norwalk  Harbor) - - - b 

Survey  of. - ......  ...... .... ...... . . . . ...... ....  • • • • • • • • - • • • • ^ yob/ 

South  Pass,  Mississippi  River,  La.,  inspection  of  improvement  of. . i,  36, 269;  n,  1447 

Southport,  N.  C.,  defenses  at 

South  River,  N.  J.,  improvement  of _----- - b 

South  Side,  Pittsburg,  Pa.,  construction  of  bridge  span  in  Monongaheia 

^ ^ ^ ......  ••...■  ......  ......  . . . • «...  .... 

Southwest  Pass,  Mississippi  River,  survey  of **:"**  Z’35^1’  H’ 

Springdale,  Pa.,  construction  of  lock  and  dam  in  Allegheny  River  at.  i,  37b;  hi,  22Ut> 
Spring  Garden,  Baltimore,  Md.,  improvement  of  Patapsco  River  at.,  i,  177 ; n,  1181 
Spuyten  Duyvil  Creek,  N.  Y. : 

Construction  of  bridge  across.. iaqi 

Improvement  of  ( see  Harlem  River) - b |651 

Squan  River,  N.  J.  (see  Manasquan  River) b 14b  1670 

Stage  Harbor,  Mass,  (see  Chatham  Harbor) b 69,  88-, 

Stamford  Harbor,  Conn.,  improvement  of b 107» 

Starve  Island  Reef,  Lake  Erie,  Ohio,  survey  of i,  453;  iv,  2705 

Staten  Island— New  Jersey  channel,  improvement  of b 166,  7660 

Steamboat  River,  Minn., -construction  of  bridge  across ----  b 664 

Stillaguamish  River,  Wash,  (see  Puget  Sound) b »14 ; iv,  30bb 

Stockbridge  Landing,  Lake  Winnebago,  Wis.  (see  Fox  River) b 697 ; hi,  ^638 


Stonington,  Conn. : 

Construction  of  harbor  of  refuge 

Defenses  of 

Structures  built  by  the  United  States,  occupancy  or  injury  of . 
Sturgeon  Bay  and  Lake  Michigan  Canal,  Wis. : 

Construction  of  harbor  of  refuge  at  eastern  entrance 

Improvement  of 

Operating  and  care 

Submarine  mines 

Sullivan  Falls,  Sullivan  River,  Me.,  improvement  of  harbor  at 
Sullivan  Island,  Charleston  Harbor,  S.  C. : 

Construction  of  bridge  across  Breach  Inlet 

Construction  of  bridge  to  Mount  Pleasant 

Improvement  of  shore  at - — 

Sullivan  River,  Me.,  improvement  of  harbor  at  Sullivan  Falls 

Sulphur  River,  Ark.  and  Tex.  (see  Red  River) 

Superior  Bay,  Minn,  and  Wis. : 

Improvement  of  (see  Duluth  and  Superior  Harbor) 

Removal  of  wreck  in 


1,86,944 

....  1,8,18,615 
......  1,35,538 

1,389;  iii,2308 
i,  388 ; hi,  2297 
1,389;  iii,2303 

b 42 

1,39,818 

i,  536 

i,  536 

1,219;  ii,1283 

1,39,818 

i,289;  ii,1575 

1,379;  iii,2223 
i,385;  iii,2287 
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Superior  Harbor,  Wis.,  improvement  of 

Superior  Lake:  I,  379 ; hi,  2223 

See  also  Northern  and  Northwestern  Lakes 
Commerce  via  St.  Marys  River  for  calendar  year  1897 

Im^ovem^t  and  operating  and  care  o/Tat^ay'  to'  Kew^aw  ^ 2564 

Water  levels i,  382,  383 ; m,  2244 

Supervision  of  the  harbor  of  New  York  N "y b 551 ; vb  3779 

Surveys : 1 1,527;  iv,  3131 

Compilation  of 

E stim  ate  for I,  35 

In  military  departments"  ‘ I,  527 

„ Northern  and  Northwestern  Lakes i,  552;  vi,  3783 

Susquehanna  River,  Md.,  improvement  of b 547 ; vb  3745 

Suwanee  River,  Fla.,  improvement  of  b 167;  ii,  1157 

Swmomish  Slough,  Wash.,  improvement"^ \244;  *b  1341 

Sylvia  de  Grasse  (steamer),  removal  of  wreck’of b 519;  iv,  3076 

Synepuxent  Bay,  Md.,  improvement  of  whter^y  vta Jl*&i 

b -loo I II,  1156 

T. 

Tallahatchie  River,  Miss.,  improvement  of 

Tampa,  Fla. : ^ 1 b 299;  ii,  1637 

Defenses  of  . . . 

Tampa^Bay^F^!*  °f  *aiid  "River* up*  to  .* 246  f ’11^1357 

Defenses  of  . . . 

m Survey  from  Port  Tampa  to  mouth  '. b 8,  26,  718 

Tar  River,  N.  C.,  improvement  of  i,  248 

TauntonRiver,  Mass.,  improvement  of I’203’  ^1240 

Taylors  Bayou,  Tex.,  construction  of  bridge 'across" b 75,  910 

Tchefuncte  River,  La.,  improvement  of  . . f — - 535 

Teclie  Bayou,  La. : b 270;  ii,  1464 

Bridle  Martin"lle>  construction  of . ..  . 

rmPrfvcLiftT).  .u“n: of :::::::::::  \’M 

Tehama,  Cal.,  alteration  of  bridere  across  nTa rv,"nV,Y^ "d ■"  ’ Y ' •*---*  1,274;  n,  1475 

6 e8Dlpartmelte|  wllhiSrST  between  Executi™  Mansion  and  the  *’ 537 

Temporary  defenses ...  ? * 1,547;  vi,  3734,  3743 

Temporary  occupation  of  land  for  defe’nsYve’  purn'oses 1)8 

Tennessee  River,  Tenn.,  Ala.,  and  Ky.  • P P°SeS 1, 14 

ChlSZIl;  tIZ.:  Yi >,340;  ™,1892 

Danville,  Tenn.,  reconstruction of  brid“eP  3TOment  from 1,341;  m,’  1896 

Decatur  to  Florence,  Ala. , improvement  from b 536 

Florence  to  foot  of  Bee  Tree  qhnnio  a in  -°m b 341;  iii  1897 

Gauging  (5ee  Mississippi River)  ' ’ lmProvement  *<>“--  b 341;  m,'  1898 

Muscle  Shoals  Canal,  operating  and  care' A^1;  Ir’.1342 

Riverton,  Ala.,  improvement  below  b 339;  iii,  1891 

„ Riverton,  Ala.,  survey  below  b341;  in,  1901 

Tensas  River,  La.,  improvement  of  v 1 347 

Thames  River,  Conn. : 1, 295;  ii,  1616 

Co™  Clarks  Cove I;  536 

The  Board  of  Engineers  b 89,  947 

Three  Brothers  (schooner),  removal  of  wreck  of  ” ’ * b 535 

T^ckfaw  River,  Mich.  (See  Alpena  Harbor)  //.V. lYso  \v 

TotuZh  Bl^nd’BTrfo^r  * °f’  «*»*. K\\7":.7.\  1, 270;  n ul! 

Improvement  of.. 

Survey  of  bar  and  entrance b 492;  iv,  2976 

Sffi; & obstrnctins "-“g 

Improvement  of. 

Survey  of  straight  c ban  ii  el  i n Maumee'  Ri  ver"  a i id  Bay 77777 * £jg; 
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Tolomato  River,  Fla.  (see  St.  Augustine  Harbor) .- 1,237;  U,  1332 

Tombigbee  River,  Ala.  and  Miss.,  improvement  of.  T 2fi4.  n 1434>  4439 

Columbus  to  Fulton,  Miss * ^ 262  • n,  1434, 1436 

Demopolis,  Ala.,  below  ... -- ’ n’  1434  443s 

Demopolis,  Ala.,  tojColumbus,  Miss / 264:  11!  1434, 1440 

Fulton  to  Walkers  Bridge,  Miss ...j > T’  4fi9 . IV  2788 

Ton awanda  Harbor,  N.  Y.,  improvement  of YiYiYY / 507’  iv*  3039 

Tongue  Point,  Columbia  River,  Oreg.,  improvement  below 1,  507  r iv ,,  3U  w 

Torpedoes ; * *„ 7.  1.  64,  *872 

Town  River,  Mass.,  improvement  ot . . - . - T'  352 : hi.  1985 

Trade  water  River,  Ky.,  improvement  of. - > 4f)q’  2489 

Trail  Creek,  Ind.  (see  Michigan  City  Harbor) 322  • in  1834 

Traverse  Lake,  Minn.,  survey  for  reservoir h 

Trent  River,  N.C.:  , x.  * 1,533 

Bridge  at  Newbern,  construction  ot f-oc 

Bridge  near  Polloksville,  reconstruction  of  pivot  pier - "Q4 . 4243 

Triangula  JareT between  Bay  Ridge  and  Red  Hook  channels,  New  York  Har-^  1Q16 

bor,  N.  Y.,  improvement  of  - 7 285  ■ n 1508 

Trinity  River,  Tex.,  improvement  of * r 8. 18.  612 

Trumbull,  Fort,  Conn.,  defenses  at  . . .....  - - • - - - - - - - - i *511  • iv  3053 

Tualitin  River,  Oreg.,  survey  of,  including  Dairy  Fork 1, 511,  iv,  woo 

Tug  F ork,  Big  Sandy  River,  W.  Ya.  and  Ky. : T 371 . m 2152 

Improvement  of * ’ o7oJ.  2159 

Plan  and  estimates  for  locks  and  dams \ 7/  1173 

Turkey  Point,  Elk  River,  Md.,  removal  of  wrecks  near , 

Twelve-mile  Creek,  N.  Y.  (see  Wilson  Harbor) b 

Twin  Rivers,  Wis.  (see  Two  Rivers  Harbor)  - - t 46Q  • iv’  2923 

Two  Mission  Rocks,  San  Francisco  Harbor,  Cal.,  survey  of b «-  > > _ 

Two  Rivers  Harbor,  Wis.,  improvement  of A» oy  ’ ’ 

U. 

Umpqua  River,  Oreg. : . . 1,  501 ; iv,  2991 

Examination  of. ....  1 486  iv,  2967 

Union  Lake,  Wash.,  improvement  of  waterway  via -•*  IV’ 

Union  River,  Me. : T 4q  §49 

Improvement  of * i*  52*  839 

Survey  of - * ’ T’  kq3 

United  Railroads  of  Washington  bridges  of 7 5 32  565 

United  States  Engineer  School,  Willets  Point,  N.  Y b D 

Urbana  Creek,  Ya. : ....  1, 186 ; 11, 1202 

Removal  of  wreck  in *> 1SJ  ’ o’,  530 

Use  of  structures  built  by  the  United  States > 5 

V. 

Yermilion  Bayou,  La.,  improvement  of  channel,  bay,  and  passes b2J.5y  ^ 9fi5fi 

Yermilion  Harbor,  Ohio,  improvement  of. - ’ Ty 

Yicksburg  Harbor,  Miss.,  improvement  of - - - : AA’  0Y07 

Vi  dalia  Harbor,  La.,  improvement  of,  by  Mississippi  River  Commission,  i,  528,  v,  3137 

Yinalhaven,  Me.,  improvement  of  Carvers  Harbor x,  «t, 

Vineyard  Haven,  Mass.  t 72  901 

Improvement  of  harbor  at L/  q34 

Removal  of  wreck  in  harbor  at v/w  Q29 

Vineyard  Sound,  Mass.,  removal  of  wrecks  m 92s’  1220 

Volusia  Bar,  St.  Johns  River,  Fla.,  improvement  of 1,  zoo,  11, 1000 

W. 

Wabash  River,  Ind.  and  111. : . 1Q70  1Qo2 

Improvement  above  Vincennes iQ70  1 Q81 

Improvement  below  Vincennes - - - b . 7“’  iqr,o 

Operating  and  care  of  Grand  Rapids  Lock  and  Dam 1,  3ol,  m,  iy»o 

Waccamaw  River,  N.  C.  and  S.  C.,  improvement  of  - T7d«.\7’  272s 

Wakefield,  Va.,  damage  to  wharf  at  Bridge  Creek  Landing 1,  o4b , V1,  3738 

Wallabout  Channel,  N.  Y.,  survey  of A>  iog 

Walton  County,  Fla.,  bridge  of ' ' "V 

Wappoo  Cut,  S.  C.,  improvement  of b > 1 > 50 
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Warrior  River,  Ala. : 

Canal  to  Five-mile  Creek,  survev  for T oca.  TT 

Improvement  below  Tuscaloosa”. !.!!!!!!!!!!!!  j 261-  11  1434 

Improvement  between  Tuscaloosa  and  Daniels  Creek  ..  i 260-  it*  1439 

Operating  and  care  of  locks  and  dams  above  Tuscaloosa  i 261  • n 1431 

Warwick  River,  Md.,  improvement  of ' ' ’ ' T i °a . S 

Washington,  d!  C. : I,  lb9,  II,  1163 

Anacostia  River,  improvement  of , -mo 

Anacostia  River,  survey  for  bridge  across * i 541  • vi  3598 

Aqueduct  Bridge  across  Potomac  River,  repair  of j 539’  yj  3571 

Aqueduct,  increasing  city  water  supply !!!!!!!!!!!  t,B45*  vt’ 3ftt8 

Aqueduct,  maintenance  and  repair  of j 540*  VI’  399* 

Aqueduct,  raising  height  of  Great  Falls  Dam...*..***!!.''.’.*.* ! .* .* ! ! 1 545 • Vi  3658 
Aqueduct  Tunnel  and  Howard  University  Reservoir,  construction  ’ 

1>54®js.3®| 

Memorial  bridge  across  Potomac  Hirer  to  Arlington 'estate,' survey’  ’ 

*or 540-  vi  3573 

Potomac  River  at,  improvement  of i 178>*  n’  1183 

^ui11(^inS8  and  grounds  and  Washington  Monument . 1,  546;  Vi,  3661’  3667 

Rock  Creek,  plans  and  estimates  for  bridge f 544 . VI  3606 

Washington  Lake,  Wash.,  improvement  of  waterway  to  Puget  Sound.  1, 516;  iv  3072 

Wassaw  Sound,  Ga.,  defenses  at 1 25  711 

Waterboro  Rapids,  Conewango  Creek,  N.  Y.,  survey  for  "removal'of!.*  1*  377;  hi,  2211 

Wateree  River,  S.  C.,  improvement  of _ 1 217*  IT  1278 

Water-hyacinth  obstructions  in  Southern  rivers ’ 5 ’135 

Columbia  River,  Oreg.  and  Wash ’ ! 599-  IV  3942 

Mississippi  River  and  principal  tributaries 1 391*  1/  1642 

Mississippi  River  at  St.  Paul,  Minn r 322 -’tt/  iS3i 

Northern  and  Northwestern  Lakes j 551  ’ VI’  3770 

Waterways:  ’ 5 ; 

See  also  Canals. 

Albemarle  Sound,  N.  C.,  to  Norfolk,  Va.,  improvement  of 1, 198;  11, 1230 

Beaufort,  N.  C.,  to  Newbern,  improvement  of 1 206"  11  1246 

Beaufort,  N.  C.,  to  New  River,  improvement  of 1 207*  1/  1249 

Beaufort,  S.  C.,  to  Savannah,  Ga.,  improvement  of  ( see  Savannah  Har-  ’ 

n,b.or)  1 - - * * * * * - V * " V 1, 221 ; II,  1291 

Chmcoteague  Bay,  Va.,  to  Delaware  Bay,  Del.,  improvement  of..  1, 166;  11, 1156 
Delaware  Bay,  Del.,  to  Chincoteague  Bay,  Va.,  improvement  of..  1, 166;  11, 1156 

Fernandina,  Fla.,  to  Savannah,  Ga.,  improvement  of 1 230*  11  1318 

Keweenaw  Bay  to  Lake  Superior,  Mich.,  improvement  and  operati!:^  ’ 

and  care  If  382?  383 . m 2244 

Newbern  to  Beaufort,  N.  C.,  improvement  of j 206’  11  1246 

New  River  to  Beaufort,  N.  C.,  improvement  of 207  • 1/  1249 

Norfolk,  Ya.,  to  Albemarle  Sound,  N.  C.,  improvement  of q 198  • ii>  1230 

Portage  Lake  and  Lake  Superior  canals,  Mich.,  improvement  and  operat-  ; 

mg  and  care  382>  383 . m 2244 

Puget  Sound  to  lakes  Union  and  Washington,  improvement  of. ..  1,  516 ; iv  3072 

Salmon  Bay,  Wash.,  improvement  of  waterway  via 1,  516;  iv’  3072 

Savannah,  Ga.,  to  Beaufort,  S.  C.,  improvement  of  ( see  Savannah  Har-  * 

bor) j 224.  u 4294 

Savannah,  Ga.,  to  Fernandina,  Fla.,  improvement  of i]  230  • n’  1318 

Superior  Lake  to  Keweenaw  Bay,  Mich.,  improvement  and  operatum  ’ 

tt  and  care. 1,  382,  383 ; in,  2244 

Union  Lake,  Wash.,  improvement  of  waterway  via 1, 516;  iv  3072 

Washington  Lake  to  Puget  Sound,  improvement  of 1 516*  iv!  3072 

Waukegan  Harbor,  111.,  improvement  of i 396’  in"  2336 

Weller,  Wm.  E.  (barge),  removal  of  wreck  of i 475*  h’  4473 

West  Bath,  Me.,  construction  of  bridge  across  New  Meadows  River  at  ’ 1 535 

Western  Branch,  Elizabeth  River,  Va.,  improvement  of 1 195-  n 4225 

West  Fork  River,  W.  Ya.,  survey  of ’ ’ \ 373 

West  Galveston  Bay,  Tex.,  improvement  of  channel ..**  1 *284*  11  1507 

Westport  Harbor,  Conn.,  improvement  of [ m / 492  964 

Weymouth  River,  Mass.,  improvement  of. ! . \ 64’  873 

Whatcom  County,  Wash.,  bridge  of !.... ...........  ? j 534 

White  Lake  Harbor,  Mich.,  improvement  of 1 447-  rv  2518 

White  River,  Ark. : ’ ’ ’ 

Gauging  ( see  Mississippi  River) 1 394  • rI  4542 

Improvement  of ....’*!!*.*!!„*!!!  ij  304 ;’  iq  1665 
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White  River,  Ind.,  improvement  of - 

White  River,  Wash.  ( see  Duwamish  River) 

Wickford  Harbor,  R.  I.,  improvement  of 

Wicomico  River,  Md.,  improvement  of.. v--- 

Willamette  River,  Oreg. : 

Improvement  above  Portland 

Improvement  below  Portland 

Survey  opposite  Salem 

Willapa  River  and  Harbor,  Wash. : 

Improvement  of 

Survey  of  mouth  of  river 

Willets  Point,  N.  Y. : 

Appropriations - 

Battalion  of  Engineer^ 

Engineer  Depot - 

Engineer  School - - - 

Estimates 

Post  of - 

Williamstown,  W.  Va.,  construction  of  bridge  across  Ohio  River  at 


i,  351 ; hi,  1984 
i,  525 ; iv,  3103 

1,79,919 

i,  172;  ii,  1166 

i,504;  iv,  3025 
i,505;  iv,  3031 
i,510;  iv,  3051 

i,511;  iv,  3058 
i,523;  iv,  3088 

b 7 

..  1,6,7,32,569 
..  1,6,7,32,570 
....  1,5,32,565 

i,  32 

....  1,5,32,563 
i,  531 


Wilmington,  Cal.: 

Construction  of  deep-water  harbor  in  San  Pedro  Bay i,  470;  iv,  2929 

Improvement  of  inner  harbor  at b 471;  iv,  2931 

Wilmington,  Del. : 

Improvement  of  harbor  at b 159;  ii,  1145 

Removal  of  wreck  in  Christiana  River i,  175;  ii,  1172 

Wilmington,  N.  C. : 

Defenses  of b 24,  693 

Improvement  of  Cape  Fear  River  above b 210;  ii,  1253 

Improvement  of  Cape  Fear  River  at  and  below I,  210;  ii,  1255 

Wilmington  Lagoon,  Cal. : 

Construction  of  bridge  at  San  Pedro  across  a slough  of b 535 

Improvement  of  .harbor  at  Wilmington 1,171;  iv,  2931 

Wilmington  Railway  Bridge  Company,  bridges  of I,  537 

Wilson  Harbor,  N.  Y.,  improvement  of 1,463;  iv,2795 

Winnebago  Lake,  Wis.  ( see  Fox  River) b 697 ; iu,  2338 

Winnibigoshish  Lake,  Minn. : 

Operating  and  care  of  reservoir i,  618 ; Hi,  1816 

Reservoir  at 1,317;  iii,  1812 

Winnipeg  (steamer),  removal  of  wreck  of b 685;  m,2287 

Winyah  Bay,  S.  C.,  improvement  of i,  214;  n,  1272 

Wisconsin  River,  Wis.,  property  and  rights  of  United  States  as  to.,  i,  398;  in,  2353 

Wishka  River,  Wash.,  construction  of  bridge  across I,  533 

Withlacoochee  River,  Fla. : 

Improvement  of b 243 ; ii,  1340 

Survey  of 1, 247 ; ii,  1363 

Wittsburg,  Ark.,  survey  of  St.  Francis  River  up  to i,  608;  n,  1678 

Wolf  River,  Wis. : 

Construction  of  bridge  at  Northport i,  534 

Improvement  of  (see  Fox  River) 1,697;  iii,2338 

Woodbridge  Creek,  N.  J.,  removal  of  wreck  in  Arthur  Kill  near j,  144, 1072 

Woodbury  Creek,  N.  J.,  rebuilding  dike  in  Delaware  River  at  (see  Cooper 

Creek) 1,154;  n,  1100 

Woods  Hole  Channel,  Mass.,  improvement  of i,  73,  903 

Wrecks,  removal  of - i,  34 

Arthur  Kill,  N.  Y.  and  N.  J 1, 144, 1072 

Baltimore  Harbor,  Md i,  177 ; n,  1181 

Bass  River  Light  Station,  Mass i,  64,  932 

Block  Island  Sound,  R.  I.,  off  Quonocontaug 1,64,931 

Brunswick  Harbor,  Ga i,  231 ; n,  1321 

Cape  Cod,  near  Orleans,  Mass i,  69,  883 

Cape  Henry  Light,  Va 1,201;  n,  1235 

Chatham  Harbor,  Mass i,  69,  883 

Chesapeake  Bay,  Md i,  175, 201;  n,  1172, 1235 

Christiana  River,  Del i,  175;  n,  1172 

Columbia  River,  Oreg.,  below  Tongue  Point 1,507;  iv,  3039 

Darien  Harbor,  Ga...*... i, 231 ; ii,  1320 

Davis  Strait,  Me i,  52,  838 

Deer  Island  Thoroughfare,  Me i,  52,  838 

Delaware  Bay  (schooner  Lottie  K.  Friend ) i,  156;  ii,  1K4 

Duluth  Harbor,  Minn i,  685 ; iii,  2287 
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Wrecks,  removal  of— Continued. 

1,201;  i,,1234 

James  River,  Va.  ("steamer  Wyanoke) ~ 4’H5’  n’JH? 

Key  West,  Pla  llau  of  War  H arbor * I??  ’ !!’ 

Killpond  Bar,  Mass * * L 24o,  n,  1343 

Little  Egg  Harbor  Inlet.  N.  ,T  932 

Man  of  War  Harbor,  Key  West,  jpii!  r:””  " ‘ ‘ !’Jgj  "> 

££$£  mZyTjmss-‘ Viueyard  Ha™“  Harw"  " v ”v  ■ v;.  ^ 

Millbridge,  Me **  T>156;  n,  1104 

Monroe  Harbor,  Mich /*';  1/309,314;  in,  1687, 1733 

Narraguagus  Bay.  Me  ^52;  iv,  2687 

Newark  Bay,  N.  J i,  52,  838 

Newport  News  Ya.  (steamer'  WymoJce)  V.'.V .'.*.7.7.'. ' V 200  ^ ISq? 

Newtown  Creek.  N.  Y ' T>  290,  II>  1234 

New  York  Harbor,  N.  Y.  7 YoV  Yoo  777 *7/7/  ;; h \2^ 1025 

Norfolk  Harbor,  Ya.  (steamed™  MtA)":.  7 ’ ’ U *’ 1W’  Tkl  f,’  IS? 

Ocmulgee  River,  Ga ’ * > n’ 1234 

Old  Harbor,  Chatham,  Mass L 232 ; n,  1321 

Orleans,  Mass " L 69,  883 

Patapsco  River  at  Baltimore,’ Md 7.7.7* v ;**  L 69>  883 

Philadelphia,  Pa . h 1 ‘ ‘ 5 Ir>  H81 

Pontchartrain  Lake,  La  . * ! .*  7. 1 " " ” l>  ’ U> 1104 

Quonocontaug,  R.  I . * * * L 281 ; n,  1489 

Raisin  River,  Mich.,  in  Monroe  Harbor  / ".V::" V Vg,’. I/4/S 

Schuylkill  River,  Pa x>  IV>  2687 

Smyrna  River,  Del x> 156  5 11  > H04' 

Superior  Bay,  Minn  ...  L n,1172 

Vineyard  Haven  Harbor,  Mass  . i,  192;  ii,  1221 

Vineyard  Sound,  Mass * 7 ’Q*  * • , \ 931 

Wilmington,  Del.,  Christiana  River ’f3.’84?  931V?2o 

WyanoJce  (steamer),  removal  of  wreck  of . . . . " Vo!S\a  l’  T™? 

Wyoming,  examination  of  reservoir  sites  in 1*469-  iv  2815  2917 


Y. 

*“  ^flore  County  r ,532 

Yaquma  River,  Oreg.,  examination  of ..."i I’S?.’ 

yTZ  “S!?pi  yall6y  Eailroad  Company’  bri<1se 

Bridge  at  Greenwood,  construction  of  . T kQ1 

^=^ol7outh:“^Vicksb^  n/ml 

Yellow  Mill  Pond,  Bridgeport  Harbor, "c'oim.’:” 1,296  ’ u> 1619 

Construction  of  bridge  across  ... 

Yeif=» 

T«kS^,k!iS!^trf,"b0r  ]“6S  in  HudS0D  RiTCT  at 37  1072 

YougMofheny^  rnclion  of  bridge"  across,*  between  McKees- 

Youngs  Bay,  Oreg.,  construction  of  bridge  across'. '.  .* ! 1 1 ! 7 7 7 1 7 1 ! .77 ” \ 537 

o 
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